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The Army Research Institute (ARI) is charged with conducting basic and applied behavioralI and social research that will cntribuze to Ie Army's capability to meet the solider performance
challenges of today and tomc.rrow. As part of ARI's training research program, the objective of
the Future Battlefield Con&~ions team at Fort Knox is to enhance soldier preparedness byI identifying future battlefield conditions and developing training methods that assure effective
soldier peftmance under these conditions.

As the Army moves toward the pgr.ater use of simulation environments for training,
part ydisributed intemacive simulation DIS) environments, innovative training concepts are
needed to capitalize fully on the capabilities of simulation environments for training. This productcre n emerging training requirements within the Army community, presents five innovativeI training concepts for structuring simulation-l;ased exercises and describes the implementation an
tryout of one of these concepts, an Informatic Management Exercise. It is intended as a reference
for training developers and trainers with an interest in using advanced simulation technologies for

* training.

ARrs research on training requirements and methods for future automated C3 systems isI supported by the Memorandum of Agreement (MOA) between USARI-Knox and the Tank
Automotive Command (TACOM) on Combat Vehicle Command and Control (CVCC) dated 22
March 1989 and the MOA between USARI-Knox and the U.S. Army Armor Center (USAARMC)
and Fort Knox tided Research in Future Battefield Conditions, 12 April 1989.

U The results of this effort were briefed to .....
I EDGAR M. JOHNSON

Technical DirectorI
I
I
I
I
U
I
I
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INNOVATI W TRAINING CONCEPTSS FOR USE IN
DISTRIBUTED MiERMAC1WE SIMULATION (DIS) ENVIRONMENTS

Introduction

This Research Product describes innovative approaches for conducting training using
emerging simulation technology. These :oncepts are innovative in two senses. First, they
addre training requirements which are presently being articulated within the Army community in
response to current policy decisions, particularly the downsizing of the force, the fielding of
increasingly sophisticated technological equipment and the shrinking budgets. Second, they use
Distributed Interactive Simulation (DIS) as the environment within which training is delivered.
Advanced simulation technologies such as DIS provide opportunities for unit and leader training
which up until recently required expensive field training. DIS offers a cost effective alternative by
allowing soldiers to participate in training exercises through interactive combat vehicle simulators
engaged in a simulated battlefield environment.

This Research Product is one of two products derived from a program of research on
innovative training sponsored by the U.S. Army Research Institute's Field Unit at Fort Knox
(ARI-Knox). As part of ARI-Knox's training research mission, the Future Battlefield Conditions
(FBC) Team has been engaged in research on emerging training requirements, the role ofIsimulation technology in addressing these requirements and the dvelopment and tryout of specific
concepts and tools. This product focuses on the development of emerging training concepts and
the tryout of one specific approach in the form of an Information Management Exercise (IDM .I The other describes specific tools and products which have been used to support training over the
course of the larger FBC research program (Atwood & Winsch, in preparation).

The two research products are intended as companion documents. The present document is
intended as a forward looking reference for those readers interested in conducting specific types of
training exercises within a DIS environment The other is intended as a current catalog of existingI training tools and capabilities within the DIS environment which can be called upon for a variety of
training purposes. Since the two documents grew out of the same research effort, some of the text
describing the background of the effort has been incorporated into both documents. This strategy
has been adopted to facilitate the understanding of the reader and has been endorsed by the authors
of both reports.
•Overview Of Vh ee rch Poduc

I .The purpose of this Research Product is two-fold. The first is to characterize the major
trends in training requirements within the Army community and to present five innovative training
concepts which can be structured within a DIS environment for delivery of five types of training
exercises. The second is to describe the implementation and tryout of one of these five concepts,
an Information Management Exercise (IMEX).

The primary audience for this product is training developers and trainers with an interest inI the use of simulation environments for delivering leader and collective training. Training
developers may wish to consult this document as they update and extend training doctrine, such as
Army Training and Evaluation Plans (ARTEPs) and Army Mission Training Plans (AMTPs), to
incorpora emerging training requirements and to include simulation based exercises. Trainers
within institutional and unit settings may wish to examine this document for concepts and materialsU which can be incorporated into their Program of Instruction (POI) or training plans, particularly as
their access to DIS environments (such as the Army's Close Combat Tactical Trainer [CCTF1)
increases.

I



I
This Research Product - organ:'-I' into five major sections and an appendix. The

remainder of this section descri't-s the c;•x.Lground for ARI's program of research on innovative
training. The second section highlight. e-nerging training requirements on which consensus is
growing within the Army community. -Fhe third section presents five concepts for addressing
emerging training requiremen:s within a DIS environment. Sections 4 and 5 focus on the
iplementation and tryout of on- specific :oncept, the Information Management Exercise (IMEX).
The Appendix includes all of the matenals used to deliver and evaluate the IMEX. Training

I developers and trainers may find these materials particularly helpful as they design or structure
their own exercises focused on information management skills.

U2
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ARI-Knox's FBC Team is charged with conducting research to forecast conditions on the
future battlefield and to develop training methods to prepare soldiers to perform effectively under
these conditions. The FBC Team has used the Army's DIS facility at Fort Knox, the Close
Combat Test Bed (CCTB) as a focal point for this research. The present effort aimed at the
development and tryout of innovative training concepts grew out of this research program. The
following discussion is intended to provide a short synopsis of the larger training research
program and to describe the architecture and components of the DIS environment in which it was
conducted as background for the reader.

The ARI-Knox Training Research Proram. The FBC Team has been engaged in an
ongoing program of research and development aimed at supporting the Army's requirements for
future C3 systems. A major thrust of this work has focused on future Combat Vehicle CommandH and Control (CVCC) systems. As part of the CVCC program, ARI-Knox has been conducting
simulation-based research on future C3 system configurations and the training requirements
associated with these configurations.

I The research program has included a series of simulation-based, soldier-in-the-loop
evaluations of future tank systems and their associated training requirements. These efforts have
proceeded in a bottom-up fashion from assessments of crew and platoon performance using a
digitized position navigation (POSNAV) system (DuBois and Smith, 1989) and an automated
Command and Control Display (CCD) for the tank commander (DuBois and Smith, 1991). A
subsequent investigation examined the integration of the CCD and POSNAV with the
SCommander's Independent Thermal Viewer (CITV), a digitized target acquisition tool for tank
commanders (Quinkert, 1990). These efforts were followed by a series of investigations of
company perfomance including: a company level evaluation of the operational effectiveness of
companies equipped with CVCC systems including integrated POSNAV, CCD and CITV
capabilities (Lebrecht et al., 1992); an examination of the training requirements associated with the
system (Atwood et al., 1991); and research on soldier-machine interface (SMI) issues associated
with the design of CVCC user interfaces and controls (Ainslie, et aL, 1991).

More recent evaluations are focusing on the extension of future C3 capabilities to the
battalion level. These efforts include an evaluation of automated workstations to support a

I battalion Tactical Operations Center (TOC) (Leibrecht et aL, in preparation) and an evaluation of
battalion level performance currently in progss.

The impetus for the innovative trn.ining concepts described here lay in the increased
uigs of training requirements proJected for the future battlefield and of the powerful role
that simulation environments can piay in trwining derived from the FBC research program. These
concepts were formulated to capitalize on the capabilities of the DIS environment which are
described below.

The DIS Environment. The Army, along with the other military services, is currently
engaged in the design of a Disu-ibuted irceractive Simulation (DIS) architecture. The DIS
architecture is intended to provide a bluer rint to guide the development of a general purpose
simulation system which will meet the needs of a wide range of users, as shown in Figure 1 (fromI Beaver et aL, 1992).

I
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Figure 1. User Needs to be Met by Distributed Intractive
Simulation (DIS) (From Beaver et al, 1992)

The DIS architecture is being structured to satisfy a large set of user objectives. Most
notable here are "Training Development" and "Training & Readiness". In implementing an
architecture to address such diverse needs, the most pervasive and general principle is to

I implement a man-in-the-loop simulation which simulates battlefield interaction between multiple
warfighters at levels of fideiity that are sufficient to invoke realistic decision making behavior by
theparticipants.

DIS is a direct descendent of simulation networking (SIMNET) technology. SIMNET was
initiated in 1983 as a project on large-scale simulator networking by the Defense Advanced
Research Projects Agency (DARPA). It was a proof-of-principle technology demonstration of
interactive networking for real-time, person-in-the-loop battle engagement simulation and
wargaming suitable for a broad range of applications (Alluisi, 1991).

The FBC team initiated its CVCC research and development program in the SIMNET
facility established at Fort Knox in May, 1986. The facility includes standard SIMNET combined
arms simulators routinely used for tactical training, particularly in the area of command, control

I and communications, housed at the Fort Knox Combined Arms Tactical Training Center
(CATTC). An adjacent facility also includes developmental simulators designed to serve as
reconfigurable weapon systems in which selected system characteristics can be modified to emulate

i conceptual weapon system configurations and their associated soldier-machine interfaces. These

4I



simulators are housed in the Fort Knox Close Combat Test Bed (CCTB) located adjacent to the
CATMC. The CCTB is the site of the FBC Team's research program.

Figure 2 illustrates the SIMNET architecture which has supported the ARI program. These
Icomponents provide the environment within which the training concepts described in this Research
Product are inended to be implemented and evaluated.

* .Tan J4i ~mm

I _ ..--__

I'

I l
(a) Wsz tatam I,-

I

I

I- -n

M SM



More specifically. the architecture includes five major classes of compon!nts. The first
class includes the simulators themselves shown at the top of he figure. As noted eariier, these M1
simulators are capable of being reconfigured to operate with CVCC prototype systun-s (including
an integrated POSNAV, CCD, CITV capability) or as standard baseline Ml simulators. The
second class includes the automated Tactical Operations Center which includes workstations for
battalion staff including an Intelligence Workstation, Oeranons Workstation, a Fire Support
Workstation, a workstation which an be used as a Brigade or an Executive Officer Workstation, a

I Combat Service Support (54) workstation, and a large screen Situation Display.

A third major component identified in Figure 2 is the Stealth. The Stealth is a phantomE vehicle which can be used to traverse the battlefield without detection by battlefield participants.
The Stealth has been used for a wide variety of purposes including terrain analysis, reconnaissar
and After Action Reviews (AARs).

A fourth class of components reside in or adjacent to the Exercise Control Room. They
include: a Management, Command and Control (MCC) system for controlling and monitoring
manned simulators and implementing fire support; a SIMNET Control Console (SCC) for
initializing an exercise and setting battlefield parameters, Semi-Automated (SAFOR) stations for
creating and controlling unmanned vehicles and aircraft, both friendly (BLUFOR) and enemy
(OPFOR); a Plan View Display (PVD) for providing a "birds eye view" of the battlefield which

I can be used to monitor exercises and flag key events; a SEND station for transmitting automated
messages; and radio nets for monitoring simulated SINCGARS radio traffic and communicating
between control stations and manned simulators. Finally, the computer room contains a set of
components for use in data recording and analysis including: a file server, a Data Collection and
Analysis System (DCA) for on-line recording of automated data and exercise playbacks
S (Data ger) and off-line reduction and analysis (Data Probe and RS/1 Analysis Workstations),
and a IJSEN station to record digital messages.

Taken together, the components forming this architecture provides the structure within
which the innovative training exercises described here are intended to be implemented and
evaluated. It provides the larger picture f3r interpreting how the specific exercises described in
subsequent sections can be delivered within a DIS environment

I6
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Emerging Training Requirements

As a first step in conceptualizing innovative trainirg concepts, this effort focused onI characterizing the nature of emerging training requirements 'N hin the Army community and
understanding the projected role of simulation environments, such as DIS, in future training
strategies. Two approaches war adopted to examine these issues. First, doctrinal literature on

I future traini*ng req nts and strategies was reviewed. Second, interviews were conducted with
.rersentves of key agencies in the Armor community and tL-. Combined Arms community to

elicit the*- priorities and pereptions in these areas. An integrative analysis was then conducted to
identify pivotal training requirements and to articulate the projected role of simulation environments
in addressing these requirements. The following discussion summarizes these activities and their
results.

IDoctial Views of Fun 7raininR

The U.S. Army has institutional mechanisms in place for identifying training requirements.
These requirements emerge from two primary sources: examinations of past performance or
"lessons learned" to identify areas requiring attention and projections of future trends and their
implications for training requirements.

The principal Army agency charged with examining lessons learned is the Center for Army
Lessons Learned (CALL) at Fort Leavenworth, Kansas. As part of a larger study of the
availability of land for Army field training, the General Accounting Office (GAO, 1991)
sUma I the commnon training shortfalls identified by CALL based on their analysis of lessons
learned from the Army's Combat Training Centers and other major training exercises (such as
Reforger). CALL's analysis revealed requirements for improved performance in the followingI areas: battlefield planning by commanders and their staffs, use of intelligence data in developing
plans of operations (intelligence preparations of the battlefield), conduct of reconnaissance and
counter reconnaissance, maintenance of communications and conduct of rehearsals. Follow-up

i interviews of key Army leaders by GAO staff suggested that many believed that the key to
addressing these areas is increased emphasis on individual and small unit training. Many of these
training reiemes have also Ufm publshed observions and in ws during Desert
Storm (see, for example, Kolcum, 19p1).

U While several Army agencies have charters to examine future irements, the Army's
overall view of future training requirements is well characterized in a draft pamphlet currentlyI under coondination by the Army's Training and Doctrine Command (Draft TRADOC PAM 525-
SB). This pamphlet recognizes the unprecedented changes which the Army is facing includingdo.wnsizing of the force, the budget on which it depends, and available land for maneuver andi ranges. At the same time, the Army is fielding high technology devices and weapon systems that
enhance lethality on the battlefield but demand: (a) considerably greater command and control
skills from leaders; (b) moe precise, complex performance from soldiers; and (c) greater space for
training. The global environment and the changing nature of the threat from a U.S. - Soviet
balance of power to a multipolar world order with new centers of regional power further
complicate the situation. This threat calls for versatile forces which can perform their missions
under a variety of conditions and circumstances, can project units to carry out contingencyI operations and can operate in conjunction with coalition forces.

The Draft TRADOC PAM 525-5B calls for training as a cornerstone for developing andI maintaining a smaller Anry capable of effectively accomplishing its mission and countering the
threats to U.S. interests. It is based on a concept for AirLand Operations for a Strategic Army
which describes how Army forces will operate as the land component of military power in joint,
combined and interagency operations in the future. TRADOC recognizes tough, realistic training
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a a prerequisite for successfui implementation of this strate-': c•,cepL TRADOC leaders expec
I the principles of training inr.'•nt in the Army's capstone a-ining doctrine manual, FM 25-100, to

remain valid and to drive evolving tactics, tecnniques, and p:ozedurcs. (See Figure 3.) This
approach will be supplement.d by the Combined Arms Training Strategy (CATS) currently underI deveopnmnt by each propa.ent school. CATS will serve as a -raining and resource management
tool to "squeeze every bit of value from every training event and program" to meet the challenging
training requirements of the Nture.

PRWCPLES OF TRAINING

Train as Combined Army and Servi Teans
Train as You Fight

iUse Appropriate Doctrine
Us. Performance-Oriented Training
Train to Challenge
Train to Sustain Proficiency
Train Using Mul-echelon Techniques
Train to Maintain
Make cnmnandws the Primary Trainers

*34.00-O--S

I Figure 3. Training Principles from FM 25-100

IThe Armor community has formulated the Armor 2000 strategy and the Armor portion ofCATS to articulate projected requiments for the Armor force A s"-aegies for deliveint training

to m these MIuVWX01. The Armor 2000 s-.ategy views training as the corerone of mobiiity
I and lethality of the Armor force. Given an era of resource constraints, Armor is moving to a

device and simulation based training strategy coupled with live fire and maneuver field exercises.
This training "tS.y emphasizes realistic simulations, combined and integrated simulators and
modern tranin 'devices which can be used to train soldiers, vehicle crews and units on nearly all
requied = bwkfits under demanding condiions.

In summary, the majority of high prio.ky, future training requirements center on needs for
high quality command, control and communications (C3) and precise, fine tuned collective
pe•formance by units throughout all phases of a mission from planning through preparation and
execution. In order to address these requirements, the Army intends to hold fast to its basic
principles of training (as outlined in the caustone training manual, FM 25-100); however,
simulaton is expected to play an inacasingly greater rle in training.

I Interviews with Selected Representatves of tfl -!, rIt Training Commuity

To elaborate our understanding of emerging training requirements, interviews wereI conducted with -rep tatives of key Army &g-.ncies at the U.S. Army Armor Center and School
(USAACS) at Fort Knox, Kentucky and the Combined Arms Command (CAC) at Fort
Leavenworth, Kansas Given the varying missions of these agencies, tailored interview protocols
were produmed to focus ques'ioas appropriately. The interviews were intended to provide inputI into our front end analysis of training requirements and were not intendced to elicit data that were
necessarily comparable across respondent groups. Thus, our analysis of the interview responseswas descriptive in nature with attention to comn onality of views across respondents; however, no
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attempt was made to quantify ',pomses or to conduct a r r-vtus cnntent analysis. Our approach to
the interviews ateach site ; findings emerging fro th,. discussions are summarized below
for Fort Knox and Fort Leavenworth, respectively.

The Armor Trainin, Co,'nmunity at Fort Knox. This series of interviews at the U.S. Army
Armor Center was structured and focused on the use of DIS capabilities to address current and
emerging Armor training requirements in the areas of command and control, intelligence, and
maneuver.

Table 1 shows the agencies that participated in the interviews at Fort Knox. Typically,
I several representatives from an agency participated in a single interview session. No response in

this section will be presented in such a way to allow for identification of the interviewee, since all
participates were guaranteed anonymity. Each interviewee received an interview packet containing
a copy of each question and diagrams of the Command and Control, Intelligence, and Maneuver
Battlefield Operating Systems (BOSs) to use as a reference in responding to questions.
Interviewees pave verbal responses to questions which were recorded and with permission, audio
taped. Interview sessions ran from 1.5 to 2.5 hours, depending on the interviewees' availability.
While attempts were made to adhere to the interview structure, most participants had expertise in a
segment of the interview such as current rather than future training needs. This required a more
flexible approach resulting in some interviewees not responding to all components of the interview.

Unit Performance Assessment Team (ARI)
i • New Systems Training

New Equipment Training Team (NETI)
• Futures Group

Directorate of Combat Developments (DC)
Close Combat Test Bed (CCTB)
Combined Arms Tactical Training Center (CAMTC)

I Combined Arms Training Strategy (CATS)
* Armor Officer Advance Corps (AOAC)

I. U.S. Army Armor Center :nd School (JUSAACS)

Table 1. Participating Ft. Knox Agencies

It is important to note that most of the current and emerging training needs cited by
I interviewees can be addressed using simulation environments such as DIS. Table 2 shows the

interviewees' responses when asked to identify current and emerging training needs for command
and control skills. For instance, SOP training can be accomplished by using DIS to train to

I standard a wide variety of tasks and correct procedures such as the correct organization of a seized
objective or adherence to a set of criteria for displacemenL This training can be augmented by use
of the STEALTH and PVD for playbacks during AARS, minicameras for behavioral observation,

" and utilities such as SEND, LISTEN, and Checkpointing. For a full description of these and all of
the training tools available within the CCTB facility, see Atwood and Winsch (1993).

I
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I
I

* SOP training
I Combined arms uinirg

0 Mass casualty traning

n Synchronization of forces
• Cross-uraining

* Transition between maneuvers
I Train to ARTEP standards
0 More iterations of training
iNBC taining

* Qommmwcaton management

* Retainment of manual command and control skills
SC• tive training

i SOPs for information management

Table 2. Ways that DIS can Support Command and Control Training Needs

Table 3 shows areas that interviewees offered as candidates for current and future
intelligence trining. Again, the DIS resourc-:.s -uenwdy available within facilities such as those at
Fort Knox would support training of mcrt of these tasks (some would require software
development. For inance, F leader's reconmialssance innovative training concept (discussed in a
l section) has been developed

SSimula a lihbrary of dam bases
• Simulate different types of enemy doctrineI. Conduct IPE
* Replay scenarios in AARs

*. Conduictlader's econnaisac

• Develop an automated templating capability for S3
i * Develop a Mafibility map

Wiolective training

3 Table 3. Ways that DIS can Support Intelligence Training Needs

Table 4 shows examples of current and future training needs for maneuver tasks offered by
the interviewees. Many of these training needs could be aptly addressed with the current DIS
cpbilities of the CCTB.

* 10



1

•F, mation training
I D eeas fatricide

• Simul• wete and tar-tin obstacles

1 Collective trainingI • Provide objective feedback
i Rntagt o rading skills

Division of ain entio bet•n mnevrg and automated C3 equipment

Table 4. Ways that DIS can Support Training Maneuver Needs

Additional training needs identified by the interviewees that are particularly suitable for DIS
mnts included collective .raining, stad1,I'_&;_ of traininp, bands-on training, situational

awareness, and interp•etation of. oC manders intent. Many interviewees expressed concern overI how to ensure the reminment of skills necessary to support a manual mode of tasks expected to be
automated in the fbture. Interviewees were unanimous in their agreement of the need for coainued
training of manual skills such as map reading. Given this, they felt that the introduction of
automated C3 equipment would increase overall training time but significantly increase ;ombat
effectiveness.

Another commoy exprssed concern dealt with an anticipated increase in information load
associated with automated C3 equipment To address this training need, interviewees suggested
mo cross-training of tasks. It was felt that the increased information load experienced by a
Vehicle Commander or Tactical Operations Center (TOC) staff member would necessitate thatSsupport staff alleviate the load by receiving cross-trainig on tasks.

In addition to morn cross-training, interviewees believed that the information load associated
with automated C3 equipment would necessitate the development of information management
SOPs and tining prgmrams directed at information management skills. Questions such as when
to use voic rather than digital *oM-ions, how to filter incoming informaio, when to relayI information and to whom, and how to divide attention between automated C3 devices such as the
Inte clar Information System (IIS) and vision blocks were voiced as key concers.
Suggestions on how to train infor management skills generally were expressed in :erms of
table top mn-basked exeises designed to be conducted in a classroom setting. The Info-rmationI Management Exercise (IMEX) training option described in the Innovative Training Concepts
section and the remainder of dtis report was developed to address this training need.

S The Cmbin Arms Training Community at Fort Leavenworth. The interviews conducted
at Fort Leavenworth were structured to gather p;r-icipants' views of current training needs and
emerging training requirements, particularly in the area of command, contol and communications
(C3). The C3 mm is a focal area of CAC and has been recognized as a particularly important area
in published reports of training requ ts and one which lends itself well to simulation-based
training.

Agencies participating in the interviews are "dentified in Table 5. While we have not
identified specific individuals to maintain privacy and confidentiality, most interviewees were field
grade officers or above or senior civilians at the r-nk of GS-12 or above. In some cases, oneI
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I
represenutdve from an agency was interviewed. In other c:ses, grmup interviews were conducted

lwith two or three indiivimals, although two interview ses:iurs numbered six participants
due to the high level of interst by "-.: agencies participating in tht iuterview.

Ce Ar•r fo my Lessons Larned (CALL)

SCoutined Arms Training Integration Division (CTID)

* Future Battle Labortoy (FEEL)
* National Simulation Center (NSC)
• School for Advanced Military Studies (SAMS)
STactical Commander's Development Course PDCI

Table 5. Participating 7L Leavenworth Agencies

I Responde s from the CAC community shared considerable commonality in their views of
.g training - e. Requirements identified in these interviews are summarized in

TbContinued stress on fundamentals (communications over secure and nonsecure radios,
timely situation awareness, ",formation downlink)
Planning Skills of Battalion Staff and Orders Process

SC.oordination Of Battalion Battle Staff
* An Effective Rehearsal ProcessI. Discipline for Managing and Orchestratinig Execution of Battle

• Integration of Combat Assets to Achieve Battle Synchroniza:ionI • Leadership Handoffs (XO as 21C, S3 as Commander's replacement if KIA or WIA)
* Mof •_.mation Overload
* Reinforce Manual Skills Given Automation
SBetter SOPs
SThe uman Dimension of Command (Operating under Stress, Conveying Leadership,

Filtering Information, Making Decisions)

Table 6. Emerging C3 Training Requirements

There was a strong view that the fundamentals of C3 as currently laid out in doctrine will
continue to be important and must be mastered. In addition, the planning process and the need for
effective coordination among battalion staff was emphasized. The rehearsal process and mission
execution skills including combat management, battle synchronization and leadership transition
also received attention. Respondents also recognized the role of automated C3 devices in
influencing future training requirements observing that automation will require explicit training for
managing information effectively, improved SOPs which address information management issuesI and sustanment training so that manual skills are not eroded through the use of technology.
Finally, one respondent in particular highlighted that the human dimension of command must not
be neglected as technology's role on the battleil.i increases.

1
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I
To furthr under.tand ti;.t otential impacr c. *echnolo!Y, inrerviews also focused on the

nature of C3 technologies whiz;A ar currently be.n! e:.azrineA; and can be expected .o influence
how 03 is conducted and trair.:a in the future. Tezi ogigý viewed as particularly :-or-ising by
CAC representativ are identiu i in Table 7. Thls-. ,:anoiogies have the potential ta sL-ngthen
the C3 process through more ::bust messaging, additional media to refine situation awareness,
automated tracking of logistics d= and more powcrful navigational aids.

* I Voice Inteface Technology (Voice Input anr Gutput)
0 Sensors for Automatic Lojstics Tracking (e.g., ammo, fuel)
I Frequency Management through Bit-Oiented Comno Pipes
SVideo Capture and Trancmission

- Technology for Combat Identification (11F)
n ity of Systems

* Electronic Map
S Embedded GPS

Table 7. Promising C3 Technologies

Finally, discussions at CkC also addressed how training needs to be delivered in the future
for maximum efficiency and effectiveness. Training delivery requirements emerging from these
interviews are highlighted in Table 8.

SHands-on SimuMon Training
SAutomated Vignettes for Staff Training

• Opermaional C3 Devices which can "Plug-In" to Simulations for Training
" "Seamless Simulation"

Standardizd Training
• bddeTraining

• Expicit Command Training under Extreme Stress

Objective Pfmomance Feedback
* Quality Assessment through AARsI . Evaluation Based on Documented Evidence

Table 8. Future Training Delivery Requirements

There was general agreement that simulation needs to play an increased role in future
training. The use of simulations and simulators offers multiple advantages including the
opprtuI I'Mfor hands-on experience and structured vignettes which can be used establish

s a d training exercises. Respondents also viewed the use of actual C3 devices as part of
simulation training as desirable. Their concept was for "plug in" devices which could be used in
conjunction with simulation based training exercises. An extended view of these interconnections
focused on the use of "seamless simulation" for training in which simulations, simulators and
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actual opew ionl equipment (either in use in the field or "plugged in" to a simulation environment)
couldbe simultaneously used in a tri-ing exercise.

Other requirements for training delivery perceived as important by the Combined Arms
conmnunity centered on the cmeddiJd training for device operators and t'aining for commanders
under realistic, stressful conditions. Finally, requirements for improved evaluation and
perfonane feedback were emphazd with needs for more objective data and better After ActionRies(AARs).

In sum, our interviews with the Armor and Combined Arms communities yielded
considerable agreement about emerming training requirements and the need to address them with
momt flexible, realistic and cost-effective training delivery strategies. Focal areas for future uaining
include improving the capability of leaders to manage large amounts of information effectively
(given the emergence of digital communcatons) and emphasizing mission fundamentals icluding1 skilled planning, careful preparation and rehearsal and disciplined performance of well practiced
tactical procedinms.

-An Enhanced Role for Simulation Environments in Training. The need to counter a wide
variety of diverse threats at a time of manpower and budget reduction has placed increased priority
on training generally and on simulation as a strategy for delivering training in particular.
Simulation offers a cost-effective strategy for providing mtining on a widespread basis under a
atasAvariety of conditions. This growing recognition of the increasing use of simulation for training is

---- apparent in recent doctrinal literature on training such as CATS and Armor 2000 and was a
consistent thread in our interviews with members of the Armor and Combined Arms communities.

i This trend was also recognized by the keynote speaker at the 1992 Armor Conference. As
part of his remarks, COL Molinrri, Director of Training Development at Fort Knox, offered
seven compelling reasons for training using simulation. They centered on the capabilities of
simulation, especially distributed interactive simulation, to provide:

S• peat frequency of maining events;
I mere in-depth analyses of tasks;

better training of collective tasks-
. objective feedbk;

f rairstic seaisIi • • training effcenr
• mining * d • dn- and

* training under more varied conditions.

It is clear that simulation as a training strategy is receiving increasing recognition in the
Army community. This trend is also occ=n=ing in the other military services as they face similar
challenges. For example, the Navy is currently developing a tactical combat training system that
will enable surface, ar and submarine participants to train with real and simulated forces usingI current and future weapon systems (Kolcum, 1991). Similarly, the Air Force has been examining
training uses of multiplayer air combat simulations for training pilots on tactics in a combat
environment (Houck, Thomas, & Bell, 1989). Furthermore, combined arms exercises which
include participants from multiple services are also being viewed as a critical element of the

tary's future training strategy (Gorman, 1992). As the technological issues allowing linkage of* •ranges and maneuver areas, combat simulations and manned simulators operating in
computer-simulated battle environments are resolved, the new paradigm for tactical engagement

-- simulation (TES), "seamless simulation", is likely to take on increasing prominence in training
leaders and units across the armed forces.

I
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As the projected c:. c, imula:ion for trainir; beccmes increasingly recognized and
accepted, the problem f,-,cin ,_.i:.:.-' g developers and tneis oecomnes one of determining how to
plan and structure simulation enmironments to maximize their canability to provide realistic and
effective training exerc:. .s. The concepts presented in -:is Research Product are intended to
illustrar some innovative app.z::ies to capitalizing on :he capabiEties of an interactive simulation
environment to tain leaders and units on high priority training requirements.

II
U
I
'I
I
I
I
I
I
I
I
U
I
I



I
Innovative Training Concepts

I Overview of Five nnova.'*ve Training Concepts Using DIS

Our primary focus in this section is on describing five innovative training concepts which
are capable of implementation within a DIS environment. These concepts were specifically
formulated to address training requirements which are growing in prominence within the Ar.nyicommunity as the nature of the future battlefield is projected. They were also conceptualized for
delivery within a simulation waining environment in light of current inends toward the increased use
of simulation for traimng, reduced budgets and areas for field training, and the capability to
simulate emerging technology to be fielded (such as automated command and control devices)
within this type of environment.

Figure 4 provides an overview of the five training concepts formulated and the drivingI training requirements behind them. As shown in the figure, the requirement to integrate emerging
technology within current procedures--particularly automated devices to aid in command, control
and communications (C3)-led to the development of an Information Management Exercise
(IMEX). The IMEX is aimed at developing skills in managing digital information received using a
prototype C3 device.

The remaining four training concepts are all mission-oriented and related to a specific battle
phase: planning, preparation and execution. These exercise concepts were driven by three broad
training requirements which cut across the battle phases as shown in Figure 4. These requirements
were repeatedly stressed in our interviews with the Army community and are being incorporated
into many emerging documents on training requirements. They call for increased attention to the
fundamentals of the C3 process and to the procedures for ensuring battle synchronization by
effectively coordinating combat assets. The third requirement stressed the need for prerequisite
training so that scarce time and resources for field exercises can be optimally used.

Finally, training requirements specific :o each of the three battle phases also guiJfd our
thinking as shown in Figure 4. Thus, we have formulated concepts for two exercises focused on
mission planning: a Battle Staff Planning Exercise and a Leaders Reconnaissance Exercise; one
focused on mission preparation: a Mission Rehearsal Exercise (Electronic Sandtable); and one
focused on mission execution: a Mission Execution Exercise (Electronic Sandbox).

I The following sections pre.ent descriptions of each of the training concepts identif-d
above. They are intended to provide training developers and trainers with possible apprc:.:hes toI consider as they plan and implement simuiation-based training. They also provided a framework
of options for the FBC Team at ARI-Knox to celect from in identifying a candidate exercise for
subsequent development, implementation and tryout.

However, before introducing these concepts in more depth, we wish to highlight the design
principles used in formulating these concepts. These principles guided the substance and format of
the concepts below. Some of these principles are embedded in the Army's capstone trainingI doctrine manual, FM 25-100; others emergcd in our interviews with members of the Army
community as particularly important considera"3s in future training design. In brief, our training
design principles included:

I (1) design performance-oriented training;

(2) set the training concept in the appropriate institutional and/or unit training setting,

(3) provide a foundation for developing standardized, replicable training events;
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(4) build in hands-on experience to the extent possib!e;

(5) allow multiple oppmrities for practice;

(6) make the training concept as realistic as possible, with particular attention to features
that influence performance;

(7) formulate a strategy for capturing objective performance data-

(8) plan for incorporating feedback to trainees into the exercise through a structured After
Action Review (AAR); and

(9) explicitly identify the resources required to develop the training concept including
existing hardware and software and development of raining materials and training
software.

More specifically, descriptions of the five training concepts which follow are organized intoI eight parts. These parts address: the training audience for the exercise, the training context in
which the exercise might appropriately be delivered, the operational concept for training delivery,
the operational concept for training feedback, the hardware and software required to support the
exercise, recommendations for implementation and tryout, requirements for development of
training materials and requirements for software development or modification.

One of these concepts, the IMEX, was subsequently implemented and tried out. The
Simplementation, including operation of the training delivery and training feedback software, is
described in a later section of this Research Product. Two of the other concepts, the Battle Staff
Planning Exercise and the Mision Execution Exercise, were final candidates for implementation.I As such, more detailed functional software specifications were prepared for these exercises and
they are also included in the description of these two training concept.

i ,A Infrmaion anatEmetlxercise tMEX

The purpose of the IMEX is to train small unit leaders to manage incoming information
efficiently and effectively. The exercise draws on a prototype automated C3 device to support
receiving, processing and sending digital messages.

Training Audienc The recommended trining audience is Company Commanders andI Platoon Leaders. Given the Army's plans to field vehicle-based automated C3 devices in future
tanks, leaders at the platoon and company level will be directly affected and they will need to learn
to incorporate handling digital messages into their C3 procedures. Participating Companyi Commanders and Platoon Leaders may be presently serving in these positions or completing
training in advance of such an assignment. In the Armor community, Company Commanders
would most apprpriatly be drawn from the Armor Officer Advanced Course (AOAC) and
Platoon = from the Armor Officer Basic Coumr (AOB).

Trinidng Context- There are two primary institutional training contexts for this exercise
within the Armor community. They include AOAC and AOB.

As noted above, the primary focus of this exercise is information management of automated
digital communications. Currently, automated command and control devices are not included inI the Programs of Instruction (POIs) for AOAC or AOB. However, as such devices become
fielded, it will be necessary to revise the POIs to include instruction on the use of automated digital
communications. Thus, this exercise provides an example of one approach for addressing such
training within the curriculum. If implemented at this time, this exercise would familiarize students
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I
with a prototype automated ccnmand and ccntrol device and provide initial training on information
m e skills for digital messages.

The training tasks assc-ciated with U-is exercise can be conceptualized as future EnablingI Learning Objectives (ELOs) associated with the current Terminal Learning Objectives (TLOs) in
the PO. More specifically, for A.AC these ELOs would come under the purview of the
Command and Staff Department in the Snull Group Instruc'ion portion of the POL The specific
point in the AOAC POI would depend cn whether the Command and Staff Department chooses to
treat automated command and control devices as an introductory topic prior to Test Point I or
within the context of a specific type of operation. In the latter case, the exercise would most
appropriately occur prior to Test Point III for offensive operations or prior to Test Point IV for3 defensive operations.

For AM the information management tasks addressed in this exercise address future ELOsI for the TLO related to mounted tactical raning. This TLO, identified as "SA.609160 - Mounted
Tactical Training (Armor)" is stated as follows: "The student, during day and night conditions,
will conduct platoon techniques of movemnent and offensive/defensive operations."

In either case, the following taining tasks would constitute the ELOs supporting the above
TLOs currently embedded in the AOAC and AOB PO. The ELO subsumes three primary training
tasks as shown below.

Using a prototype automated command and control device, the student will:

(1) reeve digital reports;

(2) process information received by posting information to the map display and/or
preparing new reports;

(3) relay digital reports to higher, lower or adjacent units as appropriate.
Onerational Concept for Training Delivery. The operational concept for this training

exercise is drawn from Lickteig (1991). Zi(teig used vignettes systematically varying in number
of messages and relevance of messages to examine communications handling. This conceptI capitalizes on Lickteig's approach and extends it in two main ways by:

(1) systmatically increasing information load over sequence of training vignettes for a
progressive increase in training difficult, and

(2) providing performance feedback to students and an After Action Review (AAR)
structure for feedback from a Training Coordinator and group discussion and
exchange.

More specifically, students from AOAC or AOB would participate in this exercise in small
groups up to four in size. Each student would be assigned the position of Company Commander
(AOAC students) or Platoon Leader (AOB students).

Each student would be assigned a Student Workstation on which to complete the exercise.
The workstation would be loaded with software for a prototype automated C3 device developed by
ARI-Knox called the Command and Control Display (CCD). Each student would use the CCD to
complete the exercise without any communication with other students or workstations. However,
at the end of the exercise, students would participate in an AAR feedback discussion as a small
group (described in the following section on operational concept for training feedback).
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The exercise itself would be organized into two major parts. The first part would focus onIfamiliarizaon with the operation of the CCD. Students would receive an introductory briefing,

demonsai, training and practce on the use of the CCD software. This training is envisioned to
include review of self-paczd training materials and practice exercises including use of a job aid onI CCD operations. This job aid would serve as a reference during the training session and be
available to the student during the exercise as needed. The practice session would also include a
simple prac.ti vignette similar to the trairL-ig vignettes followed by a small group question and
answer session.

The second part of the exercise would be organized to provide students with three vignettes
of progessive difficulty. Each vignette would begin with the provision of an extract of an
Operations Order (OPORD), a paper map and graphic overlay to set the context. Students would
be given time to familiarize themselves with these materials before moving to the workstations.
The map display on each CCD would be initialized to correspond to the given OPORD. For a 10I minute segment, the student would be directed to manage his message traffic using the CCD.
Messages, including Spot, Contact and Intelligence reports, would be transmitned to the student at
predetmined intervals. This transmission would be accomplished using an existing softwareI program for transmitting messages developed by ARI-Knox, the SEND utility. Students would
be directed to handle the message trafic appropriately given the tactical situation. These actions
would include receiving messages, processing information contained in messages and taking
appropriate action including posting information to his map display, deleting messages, relaying
messages to higher or lower units and taking no action. To conclude the virette, each studentwould be asked to prepa a situation report (SREP) identifying current location, degree and typeof enemy activity, critical shortages and a decision of whether to attack defend or delay.

I Each student would complete three vignettes of increasing difficulty which would be
structu d and sequenced to systematically increase the information load placed on the student.I Load would be enhanced by increasing the number of messages transmitted to the student and
reducing the interval between message transmissions.

iOur al Can= frITrainin Feedback- The primary approach to training feedbackenvisioned would be self-assessment by students. This self-assessment would take two mi
forms. First, students would be provided a summary of their individual performance and a
"preferre" sragy (derived from Armor Subject Matter Experts (SMEs]). They would have an
opprtunity to compare their performance to the expert approach.

Second, students would participate in an After Action Review (AAR) session after theyI have had an opportunity to review their feedback package and the expert package. The Training
Coordiaor would lead the discussion using a set of guiding questions. The AAR would focus on
sharing self-asssments of message handling strategies and their relationship to the expert
approach and on identifying improvements.

The AAR sessions would occur after each of the three vignettes. In addition to feedback to
trainees on their performance, the AAR sessions would also focus on identifying additional
improvements that could be made in handling digital communications. Finally, hard copy feedback
packages would be prepared for students at the conclusion of the exercise so that they have a
record of their performance for subsequent rfemrnce and study.

I" RSia r d Hardware/Software Co nfi ration. Somewhat different equipment is required for
IMEX exercise development and exercise dehivery as outlined below. (Descriptions of each ofi these components can be found in the first section of this Research Product which describes the
architecture of the DIS environment.)
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In order to develop this tai.:ug cx-i~e, the following equipment is needed:

I • a Managemet, Command and Control System (MCC);

1 SPARCS Worksd-ion with. CCD software;

• a SEND station

• a LISTEN station;

* a Plan View Display;, and

1 * a SINCGARS radio.

For delivery of the training exercise, requi.ements include:

4 networked SPARCS workstations with CCD software, each operating in an
ISOLATE mode to serve as Sudent Workstations;

1 SPARCS workstation networked with the Student Workstations with the SEND
utility to serve as the Training Coordinator Workstation;

U a LISTEN station and printer;

I a Plan View Display,

• SINCGARS radios; and

3 * a large screen display for use during the d

RecommdatiowMs for Initial lmplementation and Tryout of Otion. To facilitate training
development, it is 1c ommended that the inital implementation of this exercise be structuredUsing

eemission and duty position. Mre specifically, to simplify the tactical situation but yet provide
enough complexity to make the exercise challenging, a defense mission aimed at the Company
Cmmandeisi romamended. This would serve as a useful starting point for implementing and
trying out the IMEX. If successful, the IMEX could then be extended to other types of missions
and to platoo leaders.

We expect that CCD familiarization, completion of the three vignettes, and conduct of the
AAR sessions after each vignette would take approximately one and a half days. More
speidfically, we would anticipate devoting the first half day to CCD familiarization and practice.
The second day would be focused on the completion of the practice vignette, the three training
vignees and the associated AAR discussions.

Training Materials Development Required. The following materials would need to be
created. In some cases, these could be adapted from existing materials (1); in others, they would
"need to be developed (2) as shown below:

3 (1) Initial context setting materials for vignettes including Operations Order
(OPORD) extract, paper map and graphic overlay;

3 * (1) Accompanying messages for each vignette structured to vary information load
and organized into approprate files for use by the SEND utility;

I
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* (1) Training material for wka on f -anilization;

0 (1) Perfotmance mreasures and summary formats for use in feedback package;

0 (2) Introductory materials to introduce trainees to purpo" r ,.e exernise, tr~mng
objectives, expectations for their behavior, and adminra•veogistical i

• (2) Exercses to be used in conjunction with Workstation job aid for training;

* (2) Specification ofdoctrinal rules and teaching points associated with vignettes;

3 (2) Elicitation of pIferred" strategies for information handling by Armor SMEs for
ue in feedback package for each vige=

3 (2) Guidelines for discussion leaders to be used in AAR sessions.

softwarie u mR ilx Two types of software modifications would be required
to support this exercise. The firs type relates to exercise delivery, the second to training feedhack.

Firt, delivery of this exercise is predicated on the use of four SPARCS workstations which
are used by staets opertin individualy. This configuratim would require that:

* 4 networked SPARCS workstations are capable of running CCD software, and
receiving messages from the SEND stio without roation of the center icon; and

I the above wdstations must be capable of opain g in paale in the ISOLATE mode
so that the CCD software can be operat widthout affecing the presentation to another3 saudent

Second, to support training feedback, software modifications would be required to the
LISTEN station in order to provide students with feedback on their performance. More
specifically, the station would be required to generate and print measures of performanc by
Message as well a summay measures. These measures might include those identified below.

Ind&vid, Memse Handlig:

0 Report Identifiers

I o message source
- �umssa content

5 Actions Taken

- nature of action taken (including post to map, delete relay, no action)3 directimon of relay

0 SNE RePommended Actions

i nroymmonded action
- accompanying rationale.

I
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Exercise Swnnaiy:

• Student Actions by 7T)e of Report

SSME Recommended Actions by Type of Report

S Discrepancy between Student and SME Actions with discrepant reports identified.
I Sbudon Repor Genefadon:

* Student SiTREP

• SME SiTREP

S• SME Rationale.

It would be necessary that the software could identify and distinguish responses ofI individual students and pelpar smnmaries of the above types of mxe e for each student.

Ideally, a hard copy report would also be available 15 minutes after completion of theI vignette. In addition to tabular summaries, it may be desirable to present some summaries in
graphical format.

The IMEX training materials and software for training delivery and feedback described
above were subsequently developed and tried out in a small scale formative evaluation.
Descriptions of the implementation and key findings from the try out can be found in subsequent
sections of this Research Product. The Appendix to this product contains copies of the actualI zmterials used in the exrise

This Planning Exercise is aimed at training planning skills of Battalion staff members and
--ovidin them de oy to work tether in an integrated manner. Students would be

pa Brigade Operations Order and directed to work together in accordance with their
Iactal Standard Operating Procedures (SOP) to develop a Battalion Operations Order and

Iraphics, as well as the intrim products. Each Battalion staff member would be provided a
wokstation with priate software to use in the exercise. Students would receive feedback in5 the form of amn-ed solutions and doctrinally corrset examples.

ITminflAudce. The 1cc a-ended training audience for this exercise is the BattalionI Command Griop and Staff. Four positions are recommended for inclusion: the Battalion
Commande, the Battalion Executive Officer (XO), the Battalion Operations Officer (S3) and the
Battalio Intelligence Officer (S2). Students enrolled in institutional training in preparation for
thes positios would be appropriate candidaes Thes individuals could all be drawn forom the
Armor Office Advand Course (AOAC). Or, the Battalion Commander could be drawn from the..1 Pre Command Course (FCC) and participate with AOAC students as command group and staff
members. Members of Battalion Command groups and staff in Active Units would also be an

"3 aprMpriaft Mining dience given access t a DIS facility.

Training ontext- As noted above, two institutional training settings within the ArmorI community we most approriate for this exercise. They include AOAC and PCC. Unit training at
Battalion is also an appropriate context. Ths contexts am highlighted below.
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j
For A the e: ..- tise would fall within the Small Group Insmiction component of the

course. This pn of the,- 'l is led by the Cummand and Staff DepartmenL The specific point in
the POI where it would be approoriate to :nclude this exercise would depend on the specific
mission selected. Options would include:

SBattalion Delibera Atack (prior to Test Point U);

* Battalion Movement to Contact (Prior to Test Point IN);

* Battalion Defense [Sector or Battle Positioni (Prior to Test Point IV).

areou~~j AOAC training tasks for each of these missions to which this exercise applies

SBattlio Delibraien-•.Attk -

HC. 35008 - Battalion Task Fuce Deliberate Attack Esma:
Student will discuss and apply the mission analysis proces preparing and issuing warning

orders, and operations estimate as they perain to BatalionTask Foe leveL

HC36008 - Batalionfrask Forc Maneuver Planning
p Student will discuss and apply comparison of courses of action and developing a tentativeSplan.

HC. 37008 - Battalion/Task force Breaching Openaion and Tentative Plan:Student will discuss and apply making a tentative plan, considerations involved in breachingoprtons when planning BataiooTask Foreopration

I HC38206 - BaaliniTask Force Delibrate Attack R econaiance:
Student will plan, perform and discz..s Xs:aderas nmmfissance to confirm the tentative plan,I considering MEIT-T factbs, passage of lines and selection of attack posidon.

HC.39WO - BattalioWTask Force Roadmarch and Passage of Lines:
Student will update .is tentative plan based on results of the reonaissance TEWT, prepare

and br hisfnalized plan.

HC.44008 - Battalion Deiberwe Attack (OPORD):
Students will develop and discuss a Task Force OPORD.

HC.4520M - Battaliom'F Deberaft Aack:
Students will plan, perform, prepare. present and discuss directing a deliberate attack and

issuing a hasty attack FRAGO.

HC.57008 - Battalion/Brigade Movement to Contact

Stkuents will discuss and plan a BattalioniTask Force Movement to Contact, Hasty Attack,a consider courses of action, and brief an operations estimate.

Hc.80 - Balion/Task Force Movement to Contact
Students will plan, perform and discuss directing BattalioniTask Force Movement to

Contact to include confirming the tentative plan and prepaming and issuing FRAGOs.

I
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U
HC.58004 - BattalixfvTask Force Move!r-"t :o Contact OPGPD:3 Students will finalize present and ,.scuss their OPORLs.

i HC. 67007 - Defensive Operations:
Students will discuss and apply principles of defensive operations, with concentration on

prparfing mission analysis.

HC.69009 - Defensive Intelligence Preparation of the Battlefield (EPB):
Students will discuss and apply principles and techniques of conducting IPB including

preparing templams and overlays.

HC.70008 - Develop a Tentative Plan for Battalion Defense in Sector-
Students will prepare and brief their estimate of the situation and tentative plan as they

pertain to defense in sCt missions.

HC.71008 - Engineer Support and Counter-Attack Planning:
Students will discuss and apply principles of Counterattack with Engineer Support.Prepare/complete the tentative plan for conducting a defense in sector mission. Students willprepare an obstacle plan in a computer assisted simulated wargame.

HC.72204 - II I (TEWI):
Students will prepare a brief raconnaissance plan to verify the tentative plan.

i HC.73008 - Defensive OPORD:
Students will pep and brief their Defensive OPORD.

HC72004 - Obstacle PManning and Defensive OPORD Prepmion:U Students will plan, perform and discuss Battalion/Task Force defensive reconnaissance
consing Oeder plan, finalize obstacle plan preparing Task Force OPORD.

i HC.74008 - Bakalioiask Force Battle Position Planning:
Students will discuss and apply key consideratios when planning a Battalion/lask Forcei Battle Position, preparing mission analysis, and a tentative plan and brief them to the team leader.

For R . the exercise would fall within Annex A section of the course conducted by the
Command and Staff DepartrenL The specific point in the POI where it would be appropriate to
include this exercise would depend on whether offensive or defensive operations are selected or
whether the exercise was included as part of coordination with AOAC or faniliarization withI battlefiea d simulations. The training tasks to which this exercise would apply are identified below.

SJ.24004 - Offensive Planning:
Students will review and discuss troop-leading procedures from receipt of mission to

issuance of OPORD. The students will be taught the IPB process and the commander's guidance
required to execute an offense mission. The commander's role in the orders process will be

I
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1 31S.73004 - Defensive Planning/Synchronization:
Students will discuss :he cznm.Lnd estimate process, IPB and commander's guidanceI required to conduct defensive operations.

mrinstn with dAOAC -

I 5J.61002 - SGI Interactions:
Students will observe/participate Ln AOAC small group instruction. The em:phasis is on

familiarizing students with the current AOAC environment and instruction, and on giving the PCC
students the beneit of interacting with future companycommanders and staff officers. This
exercise provides an additional instructional opportunity for this interaction

I Fan•'li ~Mdir•wth Banhefield Simuliations -

S1.61004 - Battlefield Simulation:
Students will review and discuss Battlefield Simulations. Discussion will focus on how to

use simulations to identify training weaknesses and correct them. Students will receive an
orietation/familiarization of SIMNET and an overview of the JANUS and ARTBASS systems.
This exercise provides a onrete example of use of simulation for training.

In the unit trining context, appropriate training tasks for this exercise can be found in the
Battalion level Army Mission Training P'ln (AMT). These tasks are outlined below. (SutanardsI are not provided for brevity but can be found in the AMTP.)

Baffalin Tak Force (ARTEP 71-2-MTI• -

3 TASK Command and Control the Battalion Task Force (OF).

Subtasks: TF leaders issue the warning order.
TF commander analyzes -mssi and gives initial guidance.
Facm s reconnaissance and other actiom to gather needed

TF commander develops and war games courses of action, and selects one.
Staff develops an OPORD from the cokmmnder's guidance.
IF commander and staff issue implemnting FRAGOs.
'TF commander and staff issue the OPORD/FRAGO.

# for Training Deiy, In the institutional training context, students
from A OACwould participate in the exercise in small groups up to four (although threesomes,

I pais or individuals could be mmodate). Each student would be assigned the duty position of
Battalion Commander, Battalion XO, Battalion S3 or Battalion S2 and a workstation.
Aleatively, the Battalion Commander for this exercise could be drawn from PCC with other duty
positions filed by AOAC students. In the unit training context, the Battalion Command group and
staff (Battalion Commander, XO, S3 and S2) would participate in the exercise. Students would
review training materials and the job aid on workstation operations and familiarize themselves with
the workstation. Students would also be provided with a Tactical Operations Center Standing
Opeaton Procedure (TOC SOP) for their review and use in the exercise.

A Bripde Operations Order and associated graphics (with Intelligence Annex and associated
overlay) would be provided to the Battal'on Commander for his review and study. These
materials would be provided in hadcopy and entered into the workstation for his use. (In the latterU case, the Brigade Operations Order would be sent to the workstation using an existing software
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I
I program developed trod: he a-spice <--'ARI-Knox, the SEND utility. Graphics would be

entd into the worsari4c befo.xhanc.) [Me Battalion Commander would be directed to prepare
to brief the mission and issue his planr.i;iq quidance to his staff. After an appropriate amount of
time, the XO, S2 and S3 would conver.- with the BaLd,*ion Commander to receive his mission
briefing and planning guidance. The Battalion Commander may use the workstation to brief his
mission as he deems appropriate.

The task of the students operating as Battalion Command Group and Staff would be to
work together in accordance with the TOC SOP to prepare:

Commander's planning guidance;

* a Warning Order,

• IBP templates and overlays;

* an operations estimate;
0 a tenttive plan;

S• a leader's reconnaissance,

* an updatedplan

• the Battalion Operations Order and graphics.

Trainees would be expected to operite as a normally functioning TOC during the planningI •phases of a mission using the provided SOP. However, in addition to voice communication, they
would receive and send information using their workstations.

Qn ional Cowu for Training F-lback The primary approach to training feedbackIwould be self-assesment by students. This self-assessment is anticipated to take two main forms.
ir students would compare their products to annotated solutions and doctrinally correct

examples. Second, students would be presented textual descriptions of key teaching points. One
or both forms may be provided as the basis for sef-assessment depending on the specific produc

For example, after a Warning Order is prepared, the student would click the mouse on aI .done option. Then a doctrinally correct example would be presented and students would be
directed to compare their product to the doctrinally based example. The doctrinally correct example
would be presented as one acceptable approach, not the ONE right answer. When there areI d students would be directed to consider whether they would make a change and if so,
how. If they would not make a change, they will be asked to formulate their rationale. On-line
feedback would also include a message center containing explanatory text windows which would
include major teaching principles.

For products requiring graphic overlays such as tentative or updated Operations Plans, on-I line feedback would include sets of doctrinally correct graphic overlays which would be placed
over the developed overlay. The doctrinally correct overlay would be in a different color such as
green. This approach would allow the student to compare this overlay with a doctrinally correct
overlay to examine the correspondence between, for example, sets of control measures.

I
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Ro WfiA Hardware!3e'- ware Confi-.ration_ This training exercise would require:

4 networked SPARCS workstations with TOC software (previously developed under
the auspices ',A M,-Knox) and a terrain database;

I networked (lesser capability) SPARCS workstation to operate the SEND utility, and

* large screen for Situation Display.

Rn r-- Initi! Trmple-nentation and Tryout of Option. Our ronsI for structing the initial imp!ementation of this option is to use a Defense in Sector mission so as
not to complicate planning with tactical movement. Duty positions would include: Battalion
Commander, XO, S3, and S2.

We expect that workstation familiarization and completion of the planning exercise would
take apoximately two days.

Training Materials Development Required. The following materials would need to be
adapted from existing materials (1)-or developed (2) in order to implement this exercise:

(1) Mission scenario including Brigade OPORD and accompanying messages
ognized into appropriate files for use by the SEND utility.

* (1) Graphic overlay corresponding to Brigade OPORD entered into the workstations;

I * (1) Intelligence Annex and overlay for Brigade OPORD containing Brigade inputs to
dhe Ba.alion IPB;

I • (1) Specifications for terrain database -oesponding to scenario;

i*• (1) Modifications to existing Battalion TOC SOP as needed:

* (1) Training materials for workstation familiarization;

I (2) Introductory materials to introduce trainees to purpose of exercise, training
objectives, expectadons for their behavior, and adminisuirve.ogistical issues;

3 (2) Execises to be used in conjunction with workstation job aid for training;

(2) Specification of doctrinally correct overlays and associated teaching
ipnnciple•ation ; and

(2) Input for storyboards for message center feedback system to include text
windows conveying teaching principles, explanatory rationales.

o eModificatihs Ruired. Two types of software modifications would be required
to implement this exercise. e first type would be needed for training delivery, the second for
raining feedback.

For waining delivery: three types of software modifications would be required:

(1) In order to train the leader reconnaissance task, it would be desirable to introduce two
functions into the workstation software. The first function is the capability to draw
a profile of terrain between two selected points. This capability would allow the
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leader to examine the terrain in more depth as part of his reconnaissance. The second
is an intervisibility functi-n which would allow assessment of the maprconnaissance conducted on the work station as part of the Battalion Commanderes
leaders reconnaissance. Dcuir-d functions for the workstation represent currentIcapabilities on the Plan View Display (PVD). (See initial section of this Research
Product for a discussion of the components and capabilities within the DISniom ent.)

I (2) Modifications would also be required to workstation software to add the graphics and
symbology required to generate IPB templates and overlays.

I (3) Students would also need to be able to send and receive messages from other training
participants using the workstation. Workstation software must support

aio"n among the Battalion Commander, XO, S3 and S2.

For training feedback, primary software modifications would center on implementing
routines for poviding feedback to students o n-line in a timely manner (i.e., within 15 minutes of
completion of a given product). Feedback would be specific to each of the products generated by
students as appropriate. Two types of feedback are anticipaud For products involving graphics,
feedback is expected to include a set of overlays of doctrinally corect aphics that can be laid on
top of graphics developet by students. The doctrinally correct ov= y would be in a different
color such as green and would allow the students to assess key similarities and differences between
their product and one doctrinally correct approach.

The second e of feedback is expected to include textual descriptions. For example, the
workstation screen amght be divided into three parts. The first part would provide participants with
an onscreen format for a given product. When this product is completed, a second part of the

* screen would display a doctrinally correct product. A third part of the screen would list major
tching points associated with the product. A two-level system for this part is envisioned with a
first level overview of key teaching points and a capability to click on any point which then bringsI up a second explanatory screen with mote detailed information.

Specific requamennts ae ancipatd for each product listed below. These generally includeI a specified format for the students to use in generating the product a doctrinally correct example in
the same format. and a list of key learning points at two levels of detail as outlined below.

Commandk PlanninL Ouid=n. -

(1) Restated missior..

3 (2) Additional information/guidance to be considered by staff in planning process.

n - Format is variable and dependent on type of mission but may include one
or mome of the following paragraphs:

(1) Heading.

" (2) Situation.

(3) Atachments/etchments.

(4) Earliest time of move.

3 (5) Nature and time of the operation.
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(6) Tine and place of orders group.

(7) Administradiveacistical informaton.

(8) Acknowledgment.

TIP templates and ovdrlays - Templates and template manipulation tools to perform:

(1) Battlefield area evaluation;

I (2) Terrain analysis;

(3) Weather analysis;

(4) Threat evaluatio

1 (5) Threat integration.

ets Es t - Format currently exists on workstations.

3 ImTative.PInA - Curznt OPORD format with a section labeled "Assumptions" added.

Ia.• Re1nnnn - Jntnc• - rvisibilty function will provide mechanism for examining the
quality of the map reconnaissance.

nut Plan- Same format as tentative plan with capability to change the label and revise3 content.

Battalion Operations Order and maphicra - Currently exists as OPORD format on•' I workstation.

The following section describes required software modificions in more detail.

Functional Reauirements for Software. This section outlines the functional software
modifications to the CVCC TOC workstation software to permit the use of CVCC SPARCS
workstations in the training of Armor Officer Advanced Course Students as a Battalion
Commander, Battalion Executive Officer, an S2 (Intelligence Officer), and an S3 (OperatonsOfficer).

The required hardware network configuration is as shown in Figure 5 below. The
components of the network are: four networked SPARCs workstations for the student's use, one
networked SPARC woorkstation capable of operating the SEND utility and the overlay module, andi a large screen monitor for the situation display.

.* In general, the intent is to build upon the software already available for the TOCi workstations with changes/modifications held to the minimum required to support the trainingmission. CVCC software currently available will require some modification to permit its use in a
workstation planning exercise. In the training network, both message and overlays must be
capable of being sent and received over the network and discrete destination addressing forI message and overlays must be implemented. Currently, TOC workstations can "pull" files and
overlays from other workstations; it is desired that message and overlays be capable of being
"sent" between workstations. The specific modifications desired are discussed below.
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I

SFigure 5. T Planning Exercise Network

I In addition to the cum~nt capabiliti•es, the TOC woktton must be capable of receiving and
displaying Frigade operation p Ins/orders iPclading overlays and full page free text formats

I dispatched (sent) from the COORDINATOR workstation (The COORDINATOR station will
emulate the Brigade Headquarters workstat.on). Overlays are a common part of Brigade
Operations Plans/Orders. In addition, intelligence overlays are often forwarded down to the
battalion as a part of Intelligence Summaries (INTSUMS). As these overlays are received and
displayed the battalion task force staff WMLL PE 4•AjoWED to edit the overlays (even though the
battalion task force is not the originator) howevcr, when editing is done, the edited overlay must be
renamed. This will allow the staff to build upon dhe picture as it is seen by the higher headquarters
and to add the additional symbology and information which is of concern to the battalion taskforme.

For the purposes of providing training feedback, there are two categories of Preferred
Solution Examples (PSE) which will be utilized. These are: (a) Individual PSE which are
p by the individual student and are primarily the product of individual work; and (b) PSEs
which are the product of collabontive effort on the part of the commander and the staff.

Certain preferred solution overlays and formats will be dispatched from the
COORDINATOR workstation for storage at he battalion task force workstations. These will be

t td from display until the officer-student finishes g a required action (e.g. preparing
warning order). The student will click the mouse on a " PO T" button to indicate that he has
Som. letedc the requirement. This action will relas the crponding Prefered Solution Example
Sand its -POIT" file which had been protected firo display so that die students can compare
ther solution to the Preferred Solution Example. In the case of an overlay, the preferred example
may be displayed (im a contrstin; color) over the student prepared solution on the map display. In
the case of a ext-.assd type reqwrrnent (e.g., a written intelfigence annex) te preferred solution
example will be displayed beside the student's z.olution on the righthand workstation screen. The
prefermd solutions presented will be "locked" with "read only" attributes.
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I
In addition to the release of Preferred Sol:,:ion Examples, discussed above, there are some

staff actions which arn group coordinated actions which can best be addressed as a collaborative
Preferred Solution Example. In this case, as .-ach component of the collaborative solution is
completed by the commander and his staff and they indicate "COMPLETE" a screen (as anI alternate to the "POINTS" screen) should appear which indicates that the Preferred Solution
Example will be presented when all components of the staff action have been indicated as
complete. This message will indicate that, when the collaborative action is complete, the studentsI will gather as a small group to review the co.:)onent parts of the PSE and participate in group
discussion. This will generally be done by projecting map and overlay data on a large screen
display for review and reviewing the text data at the appropriate workstation. The screen shown at
Figure 6 is prepared and input from the COORDINATOR Workstation and is unique to each
requirement which calls for a group solution. As each component of the group solution is
indicated as "COMPLETE", an indicator will appear in the ( ) shown in Figure 6. When all
components of the collaborative solution are complete the PSEs for all of the components will be
released at the appropriate workstations for use by the student and for the small group review. If
the student "clicks" on NEXT on Figure 6, the notice in Figure 7 appears. The Figure 7 notice will
be a standard notice which appears for group collaborative requirements.

POINTS(OPLAN)

IPB Template ()
Intell Annex ()
OpnsEstmat ()
Opns Overlay ()
OPLAN Draft ()

EXIT BACK NEXT

Figure 6. Points (OPLAN)

GROUP REVIEW
(OPLAN)

NOTICE: Upon completion of all components ofthe group collaborative efort, the Preferred
Solution Examples for all portions of this
requirement will be made available at each cmdr
or staff officer's workstation.

EXIT BACK

Figure 7. Group Review (OPLAN)

The S2 Workstation will utilize the current S-2 workstation software with some additionalScapabiities. Intelligence Preparation of the Battlefield (IPB) using doctrinal templates is described
in the workstation documentation (BBN, 1989) and in Chapter 4-7 of FM 71-2. If time andI resources permit it is desired to implement a Template Module on the S-2 Workstations. If
resource or time constraints do not permit the implementation of the Template Module, a work
around using the ability to edit incoming overlays from the COORDINATOR (Brigade)I workstation can be used. The workaround will require that the overlay tools permit movement and
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rotation to any angle of symbols. In addition. t!., ability to prepare and place oplosing force (Red)
symbols which ate of a distinct type will be ..- eded. It will be necessary to be able to identify
opposing force unit symbols and icons whicb a: placed as a template of opposing forces from the
unit symbols and icons placed on trio map as a "esult of battlefield reports. ITis would require that
the software support three distinct types of opposing force (OPFOR) symbols as shown in
Figure 8.

II I I,,
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i Figure 8. Required OPFOR Symbols

The S3 Workstation will be configured with the normal S3 CVCC modules with the
addition of the Concept of Operations Module, a full page free text format, and the additional map
tools described below.

The CO and the XO Warkstationg will be configured with the normal CO/XO workstation
modules with the addition of additional map tools to expedite the workstation use for mapI r�cnaissance and with the addition of a full page free text formaL

The additional map tools desired to assist the COIXO use of the workstation for mapI• reconnaissance are the tools which will allow determination of battlefield intervisibility. These
tools may function similarly to the intervisibility tools on the Plan View Display (PVD) currently in
use. Specifically these tools must:

(1) Display the status of intervisibility, using a color code, along a line of sight between
two selectedpoints on the battlefield. The first point selected will be the locaticn of
the observer with the second point selected representing the terminal point (target)
being viewed.

(2) Display the status of intervisibi!ity, using a color code along rays extending from a
point in a 3600 circle (at 150 intervals) for a range of 3500 meters from the selected

(3) Display a proffle of the terrain along a line of sight selected between two battlefield
points.

The full page free text format will allow the CO/XO to use the workstation in preparing
notes and guidance, restatement of his mission and for other notation uses. This full page free text
format will be used between the TOC workstations. There is difficulty in identifying free text
messages in the incoming message queues at the present time. It is desired to change the message
queue functioning on all workstations to display the first few words of the text message in addition
to the current information in order to facilitate identification of the message contents.

I
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The 3 wdinator Work;tation (CWn is used by the instructor to input scenario information
and to set dhe situation for the taining exercise. The workstation aiso will have the tools required
for the instructor to insert teaching "PO(,TS" down through the third level text screens. In order
to emulate several different brigade comnmnunication channels (i.e.: Bde Cnmd Net, Bde 0 & I Net.
etcm) discrete addressing to the four other workstmi.ns on the net is required.

The following modules will be required on the coordinating display:

I (1) The SEND utility (front and or entire module);

(2) The overlay module;

(3) The format module (with full page free text format added);

(4) The Map Module including the intervisibility tools described above;

(5) A new module, the "SOLUTION" module, will be required to permit the entry of the
preferred solutions and the "feedback" screens. Three levels of linked "feedback"
screens will be planned for, although three levels may not be required in all cases.

The "Preferred Solution" is a doctrinally based solution which has been prepared by the
training instrut using the modules available on the CW. It is the initial stage of feedback to the
student and is revealed only after the student has indicated that he has finished an action required
by the scenario and the staff interaction. The student indicates that the action (e.&, overlay or text
format) is finished by "clicking" on a 'COMPLETED" button. The "Preferred Solution" linked to
that action is released and automatically displayed on the screen. At the same time a "POINTS"
menu specifically tailored and "linked" to the completed action is displayed. (This menu may beI displayed on the same screen or on the opposite screen.)

The tools in the "SOLUTION" module will allow the instructor to enter a series of related
screen menus which provide feedback and explanation to the student on demand. These screens
u�psvy ide three levels of specifiity to the feedback

The "SOLUTION" module must also be capable of preparing and storing certain "standard"
explantory screens similar to those shown in Figures 5 and 6. These will allow the instructor to

screens ahead of time for use in a variety of scenarios and will not require inputs from theC. kcbea .ch time they = neleded

IfThe tt level of the SOUTION module, the "POINTS" menu, designates the key teaching
pin.ts associated with the overlay or format which the student has prepared, as required by the

Sscenario g utilized. When the "COMPLETED" button has been activated, in the case of an
action involving an overlay, the "Preferred Solution" overlay would automatically be placed over
the student's overlay. The "Preferred Solution" overlay would be in a contrasting color to assist
the student in identifying differences between his solution and the "Preferred Solution." The
"POINTS" menu would also be presented on the map display at a location which did not obscure
either the student's solution or the preferred solution. When the "COMPLETED" BUTTON has
been activated, in the case of an action which is textually based, (e.g., prepared using the Format
Module) the "Preferred Solution" would automatically be presented side-by-side with the student
prepared solution. Again the "POINTS" menu would be displayed in a location which did not
obscure either the student's solution or the "Preferred Solution."

I
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Figure 9. The POINTS Menu

As each of the "solutions" are presente.d a "POI1M[" menu will also be revealed presenting

no mma than eight "POINT." The "POINTS" fite on the menu arn each word titles relating to
I key attributes of the overlay or text-based form-at and have previously been prepared and input by

the Insmxmr from the "COORDINATOR" workstation. Each POINT is an active button. When it
", ~is "clicked" on, it will call to the screen a short second level text screen with an summary
i ~explanation of the "POINT" listed. The second level smren will contain text which also has been

prei. ousl~y prepared and entered by the instructor. An example of the first level "POllrS" menu
is shown in Figure 10.I

I
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The third level of feedback (the Detail level) will be the final level to be displayed and

provides further detailed information on :- linked highlighted "Keyword" selected from the
second (Summary) feedback leveL The third !.-vel is generally textually based with no highlighted
words. It is a free text screen with a heading corresponding to the "Keyword" selected on theSummary Screen. It has two action buttons at the bottom; BACK and EXIT. If the explanatorymaterial exceeds one page in length, a scroll bar will be available on the rignt side of the screen.

As each "Preferred Solution" is prepared by the instructor and is entered into the
Coordinatores Workstation, the supporting .-edback POINTS, Summary, and Detail screens will
be segregated into separate files. As the P-.'.erred Solution is called up (by the student entering
"C pled") all of the supporting screens ae then ready to be called for display as the student
reviews and compares the solution he has prepared. When the requirement is an individual one,
the three level feedback system is immediately available, at the student's request, to provide furtherI doctrinally-based explanation on the key teaching points associated with the particular overlay or
format under consderaton Preferred solution files will be protected by "read only" attributes so
that they may not be unadvertently corrupted.

The SEND utility is currently used to batch load files which set the situation on the
simulation network. The requirement to preload the files and, in this case, the preferred solution
file, require that the preferred solution files be able to be saved to floppy disks for archiving
purposed and to permit rapid loading when the workstations have been utilized for other purposes.

The situation display will be utilized !or briefing purposes by the staff officers and by theI commander as he announces his decision and explains his concept of operations. It also is used
during the After Action Review to display overlays for discussion purposes. Each of the
networked workstations should be capable of posting to the situation display.

The printer is in the network to prt hard copy to be printed out for discussion p oses
and to allow the students to take away copics of their work for fute study. Printouts of both the
Map Screen and overlays (Loft-hand Screen) as well as both the Map Screen and overlays (Left-
hand Screen) as well as the Message and Format Screen (Right-hand Screen) are required.

In summary, the training concept for the Battle Staff Planning Exercise has been described.I Specifications for software functions have also been formulated and are currently ready forimpleetton.

This exercise can be used as an adjunct to the Battle Staff Planning Exercise describedI .abbve. In the plannin; exercise, leader cnnuaissnce is conducted as a map reconnaissance on
the workstationn this companion exercise, a more detailed and realistic leader reconnaissance
can be conducted at the STEALTH.

Nf used in conjunction with the Battle Staff Planning Exercise, the Battalion Commander
would leave the Tactical Operations Center (TOC) and go to the STEALTH to ccnduct his
recoanaissance. After the reconnaissance, the quality of his reconnaissance would be examined

I through replay on the Plan View Display (PVD) and use of the intervisibility function. The
Commander would then return to the TOC and use information gained during his reconnaissance
as inputs for updating the tentative plan.

I ITinng Audience. The recommended training audience for this exercise is the Battalion
Commander. Preferably, the Battalion Cznunander would be operating as the leader of theI Battalion Command Group and Staff participatng in the Planning Exercise (although this exercise
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could be used independently to wain leader reconnaissance). As suggested for the planningI exearcie, in the intituio ra! ::g context this ir. fividual could be drawn frm the Armor Officer
Advanced Course (AOAC) ai( -- with other students participating ar member of the commandIg por staf.. Or, he coui.: je drawn from the Armor Pre-Comnmand Course (PCC) and
pwartcpa wt studn t S O r fiM,-0C In the unit training context, the Battalion Commander along
;nth key staff would participate.

ITMOIngn Context As ith the Planning Exercise described earlier, there are two primary
institu taing settings within the Armor community which are appropriate contexts for this
exerise. They include AOAC and PCC. Unit training is also an appropriate context given access
Sa DIS ficility.

For AOA the exercise would fall within the portion of the course conducted by the
Command and Staff Dpartment. This part of the Program of Instruction (POI) is entitled "Small
Group Insuction" and is outlined in Annex C. As with the p lannin exercise, the specific point in
the cuniculum would depend on the specific mission selected. Candidates include:

i Battalion Deliber attack (pior to Test Point ID;

9 Battalion Movement to Cmtact (Prior to Test Point 111);

I • Battalion Defense [Sector or Battle Position] (Prior to Test Point IV).

More specifically, the AOAC training tasks for each of these missions which could beI addressed by the Laden Rc•,nisce Exercise are identified below.

I HC38206 - sk Force Deliberaft Attack Reconnaissane.
Student wil plan, perform and discuss leader's reconnaissance to confirm the tentative plan,

consideing MMIT-T facos, passage of lines and selection of attack position.

HC.39008 - Battalion/rask Fce Roadmarch and Passage of Lines:
S.luen WilE his tentative plan based on results of the reconaissance TEWr, prepare

iand bf hi f -plan.

Ba n Movemenm C.mwt

I HC-2 - Bamliofrask Force Movement to Contact
Students will plan, perform and discuss directing Battalionflask Force Movement to

CIutact to include confirming the tentative plan and preparing and issuing FRAGOs

HC.72204 - Ba ""lion/R (TEW'p:

Students will opre a brief reconnaissance plan to verify the tentative plan.

HC72004 - Obstcle Planning and Defensive OPORD Peparati:on
S tdents will plan, perform and discuss Battalion Task Force defensive reconnaissance

consisting of leaders reconnaissance plan, finalizing obstacle plan and preparing Task Force
Operations Order (F OPORD).

For = this exercise would also fall within the purview of the Command and StaffI �tent as outlined in Annex A of the POL As with the planning exercise, the specific point in
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the POI what it would be appropate to include this exercise depends on whether offensive or

defensive operatons ae selected r whether the -xacxie is included as par of coordination with
AOAC or familiaization with battle.41ekd simulationuL The training tasks addressed by this exercise
are highlighted below.

I ~ ~Offensive Onertion -

SJ14004 - Offensive Planning:
Students will review and discuss troop-leading procedures from receipt of mission to

issuance of OPORD. The students will be taught the IPB process and the commander's guidance
required to execute an offense mission. The commander's role in the orders process will be
emphasized. (Leader's ce is one task within this process.)

Defensive Onprtid= -

I SJ.73004 -Defensive Planning/Synchronization:
Students will discuss the command estimate process, IPB and commander's guidance3 required to conduct defensive operations. (Leader's reconnaissance is one task within this

process.)

Coordinaton wit AOAC -

SJ.61002 - SGI Interactions:
Students will observe/participate in AOAC small group instruction. The emphasis is on

familiarizing students with the current AOAC environment and instruction, and on giving the PCC
students the benefit of interacting with future company commanders and staff officers. (This
exercise provides an additional instructional opportunity for this interaction.)

I Fwma'ltn with Rani

SJ.61004 - Battlefield Simulation:3Students will review and discuss Battlefield Simulations. Discussion will focus on how to
use simulations to identify training weaknesses and correct them. Students will receive an
oientation/familiarization of SIMNET and an overview of the JANUS and ARTBASS systems.
(This exercise provides a concrete example of use of simulation for training.)

In the unit training context, the appropriate training task for this exercise can be found in theI Battalion AMTP as shown below.

Battalion Task Force (ARTEP 71-2-MTPI

TASK Command and Control the battalion task force.

Subtask: 'IF accomplishes reconnaissance and other actions to gather neededI information.

Standard: Commander/subordina leaders and staff conduct a personal
i reconnaissance when possible.

Operational Concept for Training Delivery. This exercise is intended to be used in
I conjunction with the Battle Staff Planning Exercise. It allows the Battalion Commander the

opportunity to conduct a more in-depth leader's reconnaissance than is possible with the map
reconnaissance built into the planning exercise.
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Afer the teative plan is cerived in the planning exercise, the Battalion Commander would

leave the TOC and go to teSTEALTh. He rnay vinn his battalion staff w:h him to observe his
econaissance. First, he would be provided wih iamiliarization training on the operation of the

S7TIALTH and how to commu:.cate with the Seni-Automated Forces (SAFOR) Operator whoI will actually accomplish the movement of the S'IE-ALTH vehicle in accordance with the Battalion
Commader's guidance. Then, with the terrain database initialized to the appropriate terrain and
his vehicle placed at the nominal physical location of the TOC, the Battalion Commander would be
given an opportunity to conduct a leader's reconnaissance. He would accomplish theIreconaissmance by directing the SAFOR operator to move to specified locations or in a specified
direction. While the approach and procedures used to conduct the reconnaissance would be left up
to the Battalion Commander, he would be reminded that the objectives of the leadersSreconnaissance are to confirm the tentative plan and to examine the METT-T factors which might
influence the plan (Mission, Enemy Troops, Friendly roops, rime, Ierrain).

After ompletion of the conaissane the Battalion Commander and his staff would returnto the TOC to complete the planning exercise. His immediate task would be to make inputs forupdating the tentative plan based on the information he acquired during his reconnaissance.

I Cam= for Training Feedbak- After completion of his reconnaissance, the
Battalion Commaner would go to the Plan View Display (PVD) to review and replay hisroasance. The other members of his battle staff participating in the planning exercise may
also be invited to participate as observers in this activity.) At key points, the intervisibility
function will be invoked to examine the visibility of the commander's vehicle to the enemy.

Using a similar format as in the Planning Exercise, a message center for feedback would
also be displayed on the PVD screen. This message center would allow for the display of
exphlanaty text windows conveying major teaching principles on leader recon. These
points would focus on the role of the leader reconnaissance in confirming a tentative plan andI enaning potential influences of METT-T factors. Particular attention would be paid to
identifi.caion of avenues of approach, obstacles, enemy locations and positions, selection of theli carssance oute and key observation points.

Rear d Wams o nie m n. This training exercise would require:

• one STEALTH operating as a ground vehicle;

* one SAFOR station;

3 terrain database initialized based on scenario used for planning exercise;

. one Plan View Display (PVD);

* one Dam Logger.

Recommendations for Initial lrrlemnion and Tryot of Exercise. Our recommendations
are to use the same mission as the Planning Exercise, Defense in Sector, for initial implementation
and tryout of this exercise. The primary duty position would be the Battalion Commander,
although other members of the battle staff (e.g., XO, S2, S3) may participate in the debriefing
session if desired.
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We expect that pp- _imate~ly two hours would be required for STEALTH familiarization

adcompletkio of the __conamssanL:. exercise.

Traininy Materials Develo?'ment Rejuired. The following materials would need to be
I adapted from existing materials (1) or developed (2) to implement this exercise:

* (1) Initialized terrain database with enemy and friendly vehicle placement as indicated3 by mission scenario;
* (2) Introductory materials to introduce trainees to purpose of exercise, training

objectives, expectations for their behavior, and administrativeuogistical issues;
f (2) Training materials and exercises to be used for familiarization training with the

STEALTH and procedures for conanunicating with the SAFOR operator,

I * (2) Specification of rules for invoking intervisibility function on PVD and associated
teaching principlesratimale;

I * (2) Storyboards for message center feedback system to include text windows
conveying teaching principles, explanatory rationales.

Software Modifications Required. The software as currently implemented in the DIS

environment allows delivery of the training exercise as described. The only restriction is that the
STEALTH must be tethered to a SAFCR vehicle during the reconnaissance so that the

i rn may be displayed and replayed later on the PVD. The STEALTH operating
untethered does not currently send data packets over the network thus requiring this restriction.

However, software mdifications would be required to implement the training feedback
portion of this -eeC. More specifically, these software modifications center on implementing
routines for povi.ding feedback to trainees on-line at the PVD in a timely manner. Two types of
feedback are anticipated. 1his first capitalizes on the intervisibility analysis capability of the PVD.
The student will be provided cues at p re ined points to invoke the intervisibility function and
m a self-a E t based on this informazon.

The second type of feedback is expected to include textual descriptions listing major
teaching points associated with leader reconnaissance. A two-level system is envisioned with a
first level overview of key teaching points and a capability to click on any point which then brings

i up a second explanatory screen with more de.&.td information.

In summary, the Leaders Reconnaissance Exercise is intended to use the STEALTH
capabilities within the DIS environment to train reconnaissance skills of leaders in confirming their
tentative plan and assessing the potential imrnact of METF-T factors. It is intended to be used in
conjunction with the Battle Staff Planning Exercise described earlier.

iA Mision Reharl Exercise (Electronic 3andleW

This exercise capitalizes on the capabilities of the DIS environment to train unit leaders in the
conduct of an effective rehearsal. Mission rehearsals are typically conducted as backbriefs or
verbal "talk throughs" using a map or a sand table with movable objects to represent units,
vehicles, obstacles, key features of the terrain and control measures. The DIS environment offersi the additional capability to conduct more realistic rehearsals using vehicle simulators placed on a
digital battlefield. This "electronic sandtable" is more realistic than a conventional sandtable but
more cost effective and feasible than a field rehearsal (which is often difficult to conduct due to

i available time and/or tactical and logistical considerations). Rehearsals in a DIS environment may
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be conducted as full force or reduced force rehearsals and may be used in conjunction with other
I forms of rehearsal such as backbriefs.

Tin Audience. The ability to conduct effective mission rehearsals is an important skill
at all echelon levels. Recent lessons learned from the Combat Training Centers (CTCs) andIOperati'on JUST CAUSE in Panama (CALL, 1991) suggest that, not only must leaders practice
with their own units, but that multiechelon rehearsals are required to yield the synchronization
necessary for an effective mission. Thus, the recommended training audience for this exercise
includes leaders and key staff at battalion (the Battalion Commander, the Executive Officer [XO],
the Operations Officer [S3], the Intelligence Officer [(2], and the Fire Support Officer [FSO] at a
minimum along with respective vehicle crews or TOC assistants), at company (company

Scommanders, XOs and their respective crews), and at platoon (platoon leaders, platoon sergeants,
wingmen and their respective crews). In some cases, it may be appropriate to use the semi-
automated forces (SAFOR) capability within the DIS environment to represent selected BLUEFORI units to reduce personnel requirements for the exercise.

The Mission Rehearsal Exercise could be treated as a follow-on to the Battle Staff Planning
* Exercise described earlier by maintaining members of the Battalion Command and Staff group

from that exercise and augmenting them with additional personnel at battalion, company and
platoon. This approach would have the advantage of providing an opportunity for battalion leaders
to rehearse the mission which they have just planned. Alternatively, this exercise may be treated as
a standalone exercise focused on rehearsal skills with a given set of operations orders as a starting
point.

Training Context. The training audience may appropriately be drawn from either aninstitutional training context or a unit training context assuming access to a DIS environment.
These contexts are described below along with the training tasks addressed by this exercise M
stated in current POIs for institutional training and in Army Mission Training Plans (AMTPs) for
unit training.

For example, in the Armor institutional training context, the Armor Pre-Command Course
(PCC) would be appropriate for drawing prospective Battalion Commander and the Armor Officer
Advanced Course (AOAC) would be appropriate for drawing members of the Battalion Command
Group (such as the XO), primary battalion staff members (such as the S2, S3 and the FSO),
Company Commanders and their XOs. In the institutional training context, it would probably be
a r to represent platoons using the SAFOR capability since the Armor Officer Basic (AOB)
Course for platoon leaders has a broad and diverse POI with only minimal tactical training.I Additional crew members for vehicles and assistants for the TOC could be filled on a rotating
round-out basis with PCC and AOAC students since rotation through other positions has cross-
,aning value as well as provides students the opportunity to acquire alternative perspectives on the
battlefie-ld.

In the A there are three training tasks which relate to this exercise as outlined
below.

SJ.25004 - Synchronization Rehearsals
Students will review synchronization of the Battlefield Operating Systems, the importanceI of rehearsals to synchronization, and how to conduct rehearsals.

SJ.61002 - SGI Interactions
Students will observe/participate in AOAC small group instruction. The emphasis is on

familiarizing students with the current AOAC environment and instruction, and on giving the PCC
students the benefit of interacting with future company commanders and staff officers.
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SJ.61004 - Battlefield Simulation

Students will review and discuss Battlefield Simt.lations. Discussion will focus on how to
use simulations to identify training weaknesses and correct them.

In the P this exercise is relevant to Annex C which is taught by the Command andStaff Departent. The specific point in the POI would depends on the specific mission slected for
rehearsal as shown below:

I Bn Deliberate attack (prior to Test Point IH)

i Bn Movement to Contact (Prior to Test Point MI)

Bn Defense [Sector or Battle Position] (Prior to Test Point IV)

It is noteworthy that the current POI focuses on planning of the above types of missions and
their execution using Command Post Exercises (CPXs) based on a computer-assisted simulated
wargame. This mission rehearsal exercise fills a critical gap between the planning and executionI training objectives shown below for the three types of missions.

B•attalion Defiberte Attack IR~anndg -

U HC.4408 - Battalion Deliberate Attack (OPORD):
Students will develop and discuss a Task Force Operations Order (IF OPORD).

I HC.45208 - Battalionutask Force Deliberate Attack:
Students will plan, perform, prepare, present and discuss directing a deliberate attack and

issuing a hasty attack FRAGO.

I hMov nt to Contact rPlanng l -

i HC.58004 - Battalion/Task Force Movement to Contact OPORD:
Students will finalize, present and dia-cuss their OPORDs.

Qffeniv O anLts Ixecutionl -

I HC.65208 - Offense CPX:
Students will apply the principles of offensive operation in a computer-assisted wargame.

I Battalion Defens rPlanning] -

I HCH73008 - Defensive OPORD:
Students will prepare and brief their Defensive OPORD [Defense in Sector].

HC.74008 - Battalion/Task Force Battle Position Planning:
Students will discuss and apply key considerations when planning a Battalion/Task Force

Battle Position, preparing mission analysis, and a tentative plan and tuief them to the team leader.
I ~DefenieO aerationts I'Executionll -

HC. 76216 - Defense CPX:
Students will participate in a computerized role-playing game where a Defense in Sector at

BnaIF level is planned and executed against an OPFOR.
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In the unit training context, panicipants n :h-s exercise may be drawn from battalion,
company and platoon levels as approp:iate and wva-lable. If necessary, the SAFOR capability
within the DIS environment may be used ". represent..ome units within the battalion to reduce the
number of personnel required for the exercise. Training tasks at each echelon drawn from the
m apprpriate AMT are outlined below.

Battalion Task Force (ARTEP 71-2-MTP• -

TASK: Occupy assembly area

Subtask: Task Force conducts assembly area operations
and prepares for combat operations.

Standard: Use of time is made to prepare for the next operation to include:
Preparation and dissemination of company- and platoon-levelOPORDs, conduct of briefbacks and rehearsals, and leaderreconnaissance.

Conianyfvree (ARTEP 71-1-MTP) -

TASK Prepare for Combat

Subtask: The company team prepares for the mission.

Standard. Key company team actions are rehearsed as the situation permits.
Company team leaders supervise, inspect, rehearse, and finalize coordination.

Platoon (ARTEP 17-237-10-MTPh -

TASK Conduct rehearsals for a mission

Subtask: Platoon Leader conducts the rehearsal.

Standard. Repeats the rehearsals until all TCs are capable of leading the
mission.

Q nald Conent for Training Delivy. The Mission Rehearsal Exercise is structured
into two main phases. The first is intended as a leader rehearsal and includes the Battalion
Command and Staff (the Commander, XO, 53, S2, and FSO at a minimum, although other staff
officers way be included as desired), Company Commanders and their XOs, and Platoon Leaders
and their Sergeants (unless platoons are planned to be represented by SAFOR to reduce personnel
requirements). In this phase, backbnefs and an electronic map rehearsal are the primary rehearsal
techniques. The second is the "electronic sandtable" portion of the rehearsal which is conducted
using the simulated TOC and the simulators in the DIS facility and may be conducted with a full or
reduced force depending on training objectives and personnel availability.

The first phase of the exercise would begin in the simulated TOC with the Battalion
S Commander delivering his Battalion Operations Order (OPORD) to his XO, Battalion Staff,
Company Commanders and their XOs. If trainees were participants in the Battle Staff Planning
Exercise, the OPORD derived from this exercise may be used. If not, the OPORD for the mission
would be provided to the Battalion Commander beforehand for review and study. After the
OPORD has been briefed, the Battalion Commander would conduct a backbrief and ask each
individual to state their understanding of the mission, the commander's intent, ^he concept, and
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I their role and timing in the mission. A Training Coordinator would be available to monitor the
briefing and backbriefing process and to mnuk observations on performance.

After the backbrief, Company Commanders would have an opportunity to go to their
simulators to conduct their own mission planning, to brief their platoon leaders (if they areparticipating in the exercise), and to rehearse among themselves. (Platoon leaders would beprovided a simiar opportunity if they are exercise participants.)

At this point, company commandeis and their XOs would return to the TOC for a second
backbrief and an electronic map rehearsal. In the backbrief, company commanders would tell theI battalion commander how they are going to accomplish the mission. After the backbriefs, the
Battalion Commander would direct a map rehearsal using a workstation located in the TOC. The
workstation would display the terrain for the mission with an overlay of mission graphics and
control measures. (This display could be projected onto a large screen display if desired.) Using
the electronic map, the battalion and company leaders would verbalize their elements' actions
interactively as the concept of operation of the mission is walked through. The goal here is to
synchronize the discussion to correspond to planned actions, not a "one at a time" discussion of
each element's role.

At this point, the second phase, the "electronic sandbox", would begin. This phase would
be conducted in the simulators with battalion staff (most likely the XO, Assistant S3, S2, and
FSO) in the TOC and the Battalion Commander, the S3, companies and platoons in the simulators.
This phase may be conducted as a full force or reduced force rehearsal depending on trainingI objectives, personnel availability and simulation availability. In the reduced force mode, all tank
cmn would require a crew which could be reduced below a four man crew depending on
training objectives. However, some units within the battalion may be represented by SAFOR. In
the full force mode, all vehicles within the b•ttalion would be manned with a four man crew.

I The Battalion Commander would direct the "electronic sandtable" rehearsal from his
simulator using radio communications. After a ready signal, all elements of the battalion wouldI initiate actions in accordance with their respective plans and timelines. The exercise would be
monitored by a Training Coordinator who would monitor the radio nets, observe and flag key
events using the Plan View Display, and formulate his own observations of the exercise.

At the end of the mission rehearsal, an After Action Review (AAR) would be held to assess
performance. Ifa requirement for adjusting mission planning is uncovered in the ,ehearsal c- if
performance does not meet established standards, the mission may be rehearsed again by.resetting" the "electronic sandtable" to the starting terrain for the mission and repeating the
rehearsaL This iterative rehearsal capability is a major strength of the "electronic sandtable".

pOieratonal Concego for Training EPedback. The primary vehicle for training feedbackwould be the After Action Review (AAR) process. AARs would be conducted by the Training
Coordinator after each phase of the training exercise.

The first AAR would be for all leaders participating in the initial briefing and backbrief
during the first phase. This AAR would be fairly informal and directed at eliciting from the
training audience the strengths and weaknesses of the backbrief process as an effective rehearsal
technique. The key elements of an effective backbrief and its distinguishing features from
coodination would be stressed.

The second AAR would be conducted for the full or reduced force participating in the
"electronic sandtable" phase of the training exercise. Here the training coordinator would lead the
discussion to allow the battalion to assess the quality of their rehearsal. Inputs into this assessmentI would include replays of critical events occurring during the rehearsal identified by the Training
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Coordinator, clips of communications tapes as relevant, observations made by the TrainingICodinator and quantitative measures drawn from the DIS automated data stream. In the latter
case, these measures would be specified beforehand based on the training audience, mission
objectives and the commander's intent. Since rehearsal is intended to minor execuLian, many of
these measures would likely be drawn from measures derived for the Mission Execution Exercise
which examine the corespondence between unit actions and control measures.

The AAR discussion would focus on the correspondence between actions taken in the
rehearsal and those called for in the planning process and whether any weaknesses in the plan were
uncovered. In the former case, the training unit would have the opportunity to conduct anotherU rehearsal to improve their performance if deemed desirable. In the latter, the S3 would be given an
opportunity to update the Decision Support Template and the exercise could be rerun as a rehearsal
for the adjusted mission.

I Ruired Hardwae/Sftware Configm=aon. This training exercise would require:

"* networked SPARCS workstations with TOC software for all TOC participants (most
likely, the XO, Assistant S3, S2 and FSO) and a terrain database housed in a
simulated TOQ

"* a large screen display for projecting the electronic map for use in map reconnaissance
and initial AAR;

"* simulators for each tank crew participating in the "Electronic Sandtable" phase of the
exercise (number will vary depending on use of SAFOR to represent units within the
batlion)

"" at least one (and possibly two) SAFOR stations for monitoring and controlling units
within the battalion represented by SAFOR;

i • networked radios in simulators, TOC and exercise control room;

"* a Plan View Display (PVD) housed in the exercise control room

"" MCC and SCC systems in the exercise control room for simulator setup, monitoring
and control; and

* a Data Logger to capture automated data packets and a Data Probe/RS/l Workstation
for data reduction and analysis.

i Recommendations for Initial Imlemenltation and Tryout. It is recommended that this
exercis be developed using a Battalion Deliberate Attack mission. This strategy would yield two
possible missions for use in the exercise. If used in conjunction with an earlier exercise, the
Defense mission developed in conjunction with the Battle Staff Planning Exercise could be used.
Alternatively, developing an offensive mission in addition would provide the opportunity for
tactical movement as part of the rehearsal process and would yield a mission which would
complement the defense mission derived in the Battle Staff Planning Exercise.

I To keep personnel requirements manageable, we recommend a reduced force "electronic
sandtable" exercise with selected units within the battalion represented by SAFOR. MoreI specifically, in the first phase of the exercise, we suggest inclusion of six members of the battalion
command and staff group (the Battalion Commander, the XO, the S3, the Assistant S3, the S2 and
the FSO) along with three Company Commanders and their XOs. The fourth company in theIbattalion would be represented using the SAFOR. We also recommend using the SAFOR to
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m ~represent the platoons within each o'. ".he four co."apanies. These individuals, w ould participate inI the scond phase of the execiwse -s well. ,eAU tank commands (Batlon CU'mander, i3,
ompany Commnders and XOs) 'culd also require crews for the "elecwoic sandtable".

I of We that prerequisit training on the TOC workstation and simulators and completion
Of rhe a exercise would take a•ppr ely two days. M le irio of he "electronic
sandtable" which are highly desirable from a training perspectively would probably extend ths
period to thriceor four days.

Training Materials Development Required. The following materials would need to be

i adapted from existing material (1) or developed (2):

* (1) Mission scenario including Battalion OPORD and accompanying graphics;

I (1) Specifications for terrain database coraesponding to scenario;

* (1) Modifications to existing Battalion TOC SOP to include a Rehearsal Annex;

I (2) Introductory materials to introduce trainees to purpose of exercise, training I
objectives, expectati for their behavior, and administrativellogistical issues;

S(1) Familiarization training on simulators and wodrsmtions;

(2) Exercise guidelines for Trahining Coordinator and SAFOR operator(s);

(2) Specfication for automated measures to be derived from Data Logger;,

1 (2) Observational formats for Training Coordinatoc,

* (2) Guidelines for AARs.

I Software M ifications Remmiwd The software as it currently stands is able to support the
delivery of the Mission Rehearsal Exercise. However, there are two modifications that are
required to enhance the delivery of training fecdback.

T•e first modification involves speceng up the turnaround on the capture of dat packets
from Data Logger so that the data can be quickly entered into an analysis program such as Data
PmobeRS/l for summary. In order to incorporate automated data into the AAR discussion, data

ummaries must be available no longer than 30 minutes after the end of the exercise. Perhaps
adjstments could be made to speed the Dam Logger system or another system such as the Unit

I*Performance Assessment System (UPAS) currently under development by ARI could be
inopotSUVA

I IThe second modification concerns the capability to quickly access and clip segments of
communication tapes for replay in the AAR. In order for such segments to serve as inputs to the
AAR, a process must be in place which would allow flagging of segments, preferably by time, and
access of designated segments within a 30 minute period.

In summary, the Mission Rehe:rsal Exercise provides an opportunity for leaders to rehearse
on a realistic "electronic sandtable". Mission rehearsal skills can be honed by iterative rehearsals

I to ensure that units are performing to standard and to finetune plans as shortfalls are uncovered in
the rehearsal process.
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I.
I A Mit in letinn Ea s (Electronic Sandbox)

As the Army reconsiders its training strategy in light of reduced budgets, the use of
simulation to train units in mission execution has been a focal point of atten:ion. While networked
simulators such as the Close Combat Tactical Trainer (CCI are not expected to completely
replace expensive field training exercises, they are expected to provide prerequisite training in
command and control, synchronization and tactical execution of combat missions. This simulationI training will allow leaders and units to hone their skills so that their field exercises can be used for
maximum training advantage. This mission execution exercise or "electronic sandbox" is one
example of how the DIS environment can be used to provide a well structured exercise for leaders
and units with systematic feedback on their performance. It may be used in conjunction with the
Mission Rehearsal Exercise or may serve as a standalone exercise.

Training Andien. The flexible networking structure within the DIS environment allows
networks to be confgured which are appropriate for training at platoon, company and battalion
level The Mission ecution Exercise described here focuses on the battalion level. We have
selected battalion since it represents a more complex example than company or platoon and training
Idevelopers could use the battalion example to derive lower echelon exercises if desired.Maintaining focus at the battalion level also provides an example of how the Mission ExecutionExercise can be used in conjunction with the Mission Rehearsal Exercise.

The pecommended training audience for this exercise includes leaders and key staff at
battalion (the Battalion Comande, the Executive Officer [XO], the Operations Officer [S3], the
Intelligence Officer [$2], and the Fire Support Officer [PS0] at a minimum along with respective
vehicle crews or TOC assistants), at company (company commanders, XOs and their respective
crews), and at platomn (platoon leaders, platoon sergeants, wingmen and their respective crews).
In some cases, t may be appropriate to use the semi-automated forces (SAFOR) capability withinI the DIS env iroment to reprsent selected BLUEFOR units to reduce personnel requirements for
theexrie

As noted earlier, the Mission Execution Exercise could be treated as a follow-on to theMission Rehearsal Exercise. This approach has the advantage of providing an opportunity for
units to actually execute the mission which they have rehearsed. Furthemor, if the Mission
Rehearsal Exercise is used in conjunction with the Battle Staff Planning Exercise, battalion leaders
have the oppornity to perform all phases of a mission from planning to rehearsal to execution.
However, as an alternative, the exercise may be treated as a standalone focused on mission
execution with a given set of operations orders as a starting point.

I Trainig Conte.t, As with die rehearsal exercise, the training audience may appropriately be
drawn from either an institutional training context or a unit training context assuming access to aI DIS envionment. These contexts are described below along with the training tasks addressed by
this exercise as stated in current POh for institutional training and in Army Mission Training Plans
(AMT7s) for unit training.

For example, in the Armor n ttionaltmining*contex the Armor Pre-Command Course
(PCC) would be apprpriat for drawing prospective Battalion Commanders and the Armor Officer
Advanced Course (AOAC) would be appropriate for drawing members of the Battalion Command
Group (such as the XO), primary battalion staff members (such as the S2, S3 and the FSO),
Company Commanders and their XOL In the institutional training context, it would probably be
appropiate to represent platoons using the SAFOR capability since the Armor Officer Basic (AOB)I Course for platoon leaders has a broad and diverse POI with only minimal tactical training.
(Further, the tactical training provided in AOB focuses largely on platoon tactics. Thus, if a DIS-
based exercise were to be incorporated into AOB, it would more appropriately be a platoonI exercise rather than incorporating platoons within the context of a battalion exercise as described
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I
i ha.) Additional crew -- -'ibers for vehicles and assistants for the TOC could be filled on a rooting

round-out basis with PC, and AOAC students since rotation through other positions has cross-
iuaining value as well as provides students the opportunity to acquire altenaive perspectives on the
batefield.

In the Aro training objectives do not currently focus on mission execution due to
time constraints. However, training tasks currently focus on offensive and defensive planning, asI well as interactions with AOAC students and familiarization with simulations. This Mission
Execution excise, focused on the execution of an offense or a defense, would augment the tasks
outlined below.

SJ.24004 - Offensive Planning
Students will review and discuss troop-leading procedures from receipt of mission to

issuance of the OPORD. The students will be taught the IPB process and the commander's
guidance to execute an offense mission. Tbe commander's role in the orders process will
be emphasized.

S1.73004 - Defensive Planning
Students will discuss the command estimate process, IPB and commander's guidance

required to conduct defensive operations. Development of a battalion engagement area,
disngaemet criteria and integration of the seven battlefield operating systems during Operations

will also be discussed. Lessons learned during defensive operations conclude the discussion.

S.61002 - Sl Interactions
Students will observe/participate in AOAC small group instruction. The emphasis is on

familiarizing students with the current AOAC environment and instruction, and on giving the PCC
stuients the benefit of interacting with future company commanders and staff officers.

I SJ.61004 - Battlefield Simulation
Students will review and discuss Battlefield Sinmulations. Discussion will focus on how to

use simulations to identify training weaknesses and corr them.

In the AOA POI, this exercise is relevant to Annex C which is taught by dte Command andI Staff Department The specific point in the POI would depends on whether an offensive or
defensive is selected for execution.

It is noteworthy that the curent POI focuses on mission planning and their execution using
Command Pot Exercises (CXs) based on a computer-assise simulated wargame. Thismexecution execise would provide a more realistic environment for providing training on the
mission execution training objective listed bejow.

I Offesive O to ws Mxecutio"I -
HC.65208 - Offense CPX:

Sudents will apply the principles of offensive operation in a computer-assisted wargame.

Defensive Opeaons [ecution] -

HC. 76216 - Defense CPX:
Students will participate in a computerized role-playing game where a Defense in Sector atU Bn/T level is planned and executed against an OPFOR.

In the unit training context participants in this exercise may be drawn from battalion,I company and platoon levels as appropriate and available. If necessary, the SAFOR capability
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within the DIS cnviroanm t may be used to represent some units within :.-e battalion to reduce the
number of personnel req '.rd ,"or the exercise.

Since the Army MiAhion Trainizng Plans (AMTPs) which drive unit =-aining arn organized byItraining tasks radher than missions, a number of maneuver tasks can be incorporated into the
scenario for execution of an offensive or defensive mission. These maneuver training tasks which
serve as candidate traizing objectives at each echelon (d-awn from the appropriate AMTP) areI outlined below. (Subtasks and standards are not listed here for brevity but can be found in the
refeeced AMTs.)

Battalion Task Force (ARTEP 71-2-MTP) -
I Occupy Assembly Area

Perorm Tactical Road March
I ~Perform Of ie

Move Tactically
Fight a lecting Eagement
Assault
AwwaW~onterattack by FireI Defend
cover Passag of Lines
Withdraw Not Under Enemy Pressure
Withdraw Under Enemy Fuir

* Consolidae

lConipAnyRea(ARTEP 71--11-MTP)-

Occupy Assembly Ame
I EPICIf TaCtical M emeaont

Nerfomi Tactica Road March
Perform Pasms of Lines
Assist Pasg of Lines
Perform Actions on Cota
Support byFire
Occpy Objetve RalyPnt
Assault on Enemy Position (Mounted)
Perform an Attack by Fin
DefendU Wordk Up Not Under Enemy Pressure
Writhdrw Under Enemry Pressure

Platoon (ARTEP 17-w237-lO-MTP) -

I ~Execute a Codl Formation
Execute a Herringbone Formation
Execute a Column FormationI Execute a Staggered Column
Execute a Wedge Formation
Execute a Vee Formnation
Execute a Line Formation
Execu an Echelon Formation
Execut Traveling

I5



SExecute a T ling Ovenvatch
u onding Overwatch

Conduct a Ta Road March
Assist a Passage of Lines
Perfoam e of lines

SPlatm = Fire and M ovem ent
Perfrm an At by Fire
AssaultanEeyPsto
Execute a Pbm Defensive Missonn

SOperafoinl C on t for Traninina Delivery. The concept for delivery of the Mission
Execution Exercise varies somewhat depending if the exercise is a follow-on to the MissionU Rehearsal Exercise (and the Battle Staff Planning Exercise) or whether it is a standalone exercise.
Two main differences are anticipated based on which of these situations is operable. They concern
the mount of equipm-nt training required and the muomt of time required for planning prior to the

I initiation of the exerce.

In the forate case, only refresher training on the TOC workstations and the simulators
would be needed since the unit would have recently participated in the Mission Rehearsal Exercise.
After this refresher maning, the exercise would begin in the simulated TOC with the Battalion
Commandr deliverng his Battalion Operations Order (OPORD) to his XO, Battalion Staff,I Company mands and their XOs. Since the Battalion staff would have participated in the
pea o of the OPORD in the Battalion Staff Planning Exercise and the unit would have

p in a rehearsal of the mission in the Mission Rehearsal Exercise, it can be assumed that
the leaders and unit members are familiar with the mission and the OPORD. Thus, after the

M issuance of the oader, the unit would disperse to the TOC or their vehicle simulators.

In the latter case where the exercise is a standalone one, time would need to be built in for
both fli training on the TOC workstations and the simulators and for further study of
the OPORD, planning preparation. In either case, the Training Coordinator would be available
to direct the eqipmet training process and to monitor the briefing and to make observations on
pe orm

I~i[ After the briefing of the OPORD, Company Commanders would have an opportunity to go
to their simulats, to go over their own mission planning (or to conduct the planning if it is aI standalone exercise), and to brief their platoon leaders (if they are participating in the exercise).
(Platoon leaders would be provided a simila opportunity if they are exercise particpants.)

At this point, the "electronic sandbox", would begin. Battalion staff (most likely the XO,
Assistant S3, S2, and PSO) would be located in the TOC and the Battalion Commander, the S3,cm~mdesand plaumm would be located in the simwlators The exercise may be conducted with a
full force or reduced force depending on training objectives and availability of personnel and

* simnulator. In the reduced force mode, some units within the battalion may be represented by
SAFOR. In the full force mode, all vehicles within the battalion would be manned with a four man
crew if sufficient networked simulators are available.

The mission would begin after a ready signal from the Battalion Commander. The Battalion
Commander would command and control the execution of the mission from his simulator using
radio -com i oni All elements of the battalion would initiate actions in accordance with their
respective plans and timelines. The exercise would be monitored by a Training Coordinator and an
assistant who would monitor the radio nets, observe and flag key events using the Plan View
Display, and formulate their own observations of the exercise.
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At the end of the minssior, an After Action Review (AAR) would be held to assessRAW This AAR would be led by the Trainini, Cocrdinator and structured to encourageSunit to assess their str-gtCis and weaknesses in executing :he mission and to identify needs for

*~iM tl C ee•r far Traininw FeAebaek, The primary vehicle for training feedbackwould be the After Action Review (AAR) process. AARs would be conducted by the Training
I Coordinator at the end of the training exercise.

The AAR would be conducted by the training coordinator who would lead the discussionI to allow the battalion to assess the quality-of their mission execution. Inputs into this assessment
would include replays of critical events occurring during the exercise identified by the Training
Coordinator, clips of communications tapes as relevant, observations made by the TrainingSdinao and quantitative measures drawn fiom the DIS automated data stream.

In the latter case, these measures would be specified beforehand based on the trainingI] audience, mission objectives and the commander's intent. It is expected that many of these
measures would be drawn from the Control Measure Performance Mt System described
below examines the corresponde between unit actions and control measures.

The AAR discussion would focus on the corrspondence between actions taken in the
execution of the mission and those called for by the mission plan. The unit would be encouraged
to identify the strengths and weaknesses of their execution and how they would improve upon their
perftorma-nce if they were to execute the mission aan

-- Specifications for a 1-ontrol Measur performance Measurment System Overlays are
regularly used to distribute Operations Plans, Fire Support Plans, Intelligence Data,IAdministaive and Logistics Information and other information as needed to elements subodinate
to the issuing headquarters. The main features of the Operations Plans consist of two majorI mponents: .the scheme of maneuver (and fire support planning to support it); and the control
measures designated to assist in command and control of the unit. Control measures have been
standardized for use in the US Army and have also been standardized for use in NATO.

An automated dam collection system is required which will record the relationship between
the maneuver of blue force units and the lcation of control measures which have been designated
by the battalion headquarters. The control measures of concern are shown in Table 9 below.

Boundaries Line of Departu
Routes Phase Lines
Restrictive Fire Line Limit of Advance
Forward Line of Own Troops (LOT) orward Edge of the Battle Area (FEBA)
Fire Support Coordination Line (FSCL) Front Lines
Cmdinzating Point ConaPoint
m Soat Point Release Point

Strogpoint Cekon
Linkup Point Passage Point
Point of * Rally Point
Traffic Conua Point

Table 9. Control Measures
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I

IFor each of the cont:'cl w.: :sures shown in Table 9 certain .pcific information is desired.
The data desird to be reccrd.d is shown for each of the netsures foilowing:

3a. Boundaries. Violation of assigned boundaries by a.-y element of a unit will be
recorded. Specific information required is:

(1) Unit cr elerient(s) violating boundaries.
(2) Time the vialanon occurred.
(3) Locau,;n at which violation occurrd

Ib. Line of Departure. Record crossing of the Line of departure by a subordinateclenet.

(1) Time the Line of Departure was crossed.
(2) The location where the Lne of departure was crossed.
(3) The unit which has crossed the line of departure.

C. R•Os. Recording of deviations from a specific route designated to be followed bysubordinate unit

(1) Time the deviation from the route began.
(2) Time the deviation from the route ended.
(3) Unit deviating from its assigned unit.
(4) Distance of deviamon from the route (centre of mass of the deviating unit).

d. Phase Lines. Record the reaching/crossing of phase lines by subordinate units.

(1) IdentIf of the unit and the phase line.
(2) Location at which the phase line was reached.
(3) 71me at which the lead element reached the phase line.
(4) If unit halted time unit resurned movement after crossing the phase line.

e. Restrictive Fzre Line. Record any fires crossing a restrictve fire line.

(1) Time at which either direct or indirect fires were delivered across a restrictive
fire line.

S(2) Location at which fires crossed a restrictive fire line.
(3) Unit delivering the fires across a restrictive fire line.
(4) Number of rounds delivered across the restrictive fire line.
(5) Identification of any targets struck by the fires.

f. Limit of Advance. Record arrival of units at a limit of advance line and any violation
thereof.

(1) Tune of arrival of the unit at the Limit of Advance Line.
(2) Identification of the Unit in (1) above.
(3) Time unit crosrses the Limit of Advance Line.
(4) Identification of the element crossing the Limit of Advance Line.(5) Distance by which the unit crossed the Limit of Advance Line.
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I
g $. Forward Line of Own Troops (PLOT). Record arrival at a.7d crossing of the FLOT

by Blue Forc• troops.

(1) Time of arrival of the unit at the FLOT.
(2) Identification of the Unit in (I) above.
(3) Time of crossin., of the FLOT by blue force units.
(4) Identification of the element first crossing the FLOT.

h. Forward Edge of the Battle Area (FEBA). Record arrival at and crossing of the
FEBA.

(1) Tme of aival of the unit at the FEB,.
(2) Identa of the Unit in (1) above.
(3) Tinme of crossing of the FEBA by blue force units.
(4) Identiflication of the element first crossing the FEBA.

i. Fie Support Coordination Line (FSCL). Record direct and indirect fires delivered by
Blue Forces across an FSCL

(1) Time at which direct and indirect fires are delivered across an FSCL
(2) Type of fires in (1) above.
(3) Unit delivering the fires in (1) above.
(4) Number of rounds delivered in (1) above.
(5) Identification of targets suuck by fires in (1) above.

j. Front Lines. Record units which move forward of the front line trace of the blue
force units.

(1) Tune at which Blue Force Unit moved forward of the front line trace of
BLUFOR forces.

(2) Identification of BLUFOR unit moving forward of the BLUFOR front line
IS trace.

k. Coordinating Point. Record arrival and departure of a BLUFOR element at a
Coordinating Point.

(1) Trim at which a BLtUFOR element arrived at a coordinating point.
U ~(2) Location of the coordinating point.

(3) entification of the BLUFOR element at the coordination point.
(4) Time at which the BLUFOR element departed the coordination point.

1. Contact Point. Record arrival and departure of a BLUFOR element at a Contact
Point.

(1) Time at which a BLUFOR element arrived at a contact point.
(2) Location of the contact point.
(3) Identification of the BLUFOR element at the contact point.
(4) Tune at which the BLUFOR element departed the contact point.

m. Start Point. Record arrival and departure of a BLUFOR unit at a Start Point.

(1) Time at which a BLUFOR element arrived at a start point.
(2) Location of Un start point.
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(3) Identification of the BLUFOR element ct the start point.
(4) Tme at which th- BLUFOR element dcpmned the. rart point.

n. Release Point. Record arrival and departure cf a BLUFOR element at a Release
Point

(1) Time at which a BLUFOR element arrived at a release point.
(2) Locaom of the release point.(3) Identificzrien of the BLUFOR element at the release point.(4) MIme at which the BLUFOR element departed the release point

1 o. Stmrgpoint Record arrival and departure of a BLUFOR element at a strongpoint.

(1) Tune at which a BLUFOR element arrived at a strongpoint
(2) Location of the strongpoint
(3) Identification of the BLUFOR element at the strongpoint.
(4) Time at which the BLUFOR element departed the strongpoint.

p. COepoinit Record arrival and departure of a BLUFOR element at a checkpoint.

(1) Tume at which a BLUFOR element arrived at a checkpoimn.
(2) Location of the checkpoint
(3) Identification of the BLUFOR element at the checkpoint.
(4) Time at which the BLUFOR element departed the checkpoint

q. Linkup Point Record arrival and departure of a BLUFOR element at a Linkup Point.

i (1) Tume at which a BLUFOR element arrived at a linkup point
(2) Locationof thelinkup poin
(3) Idenbtion of the BLUFOR element at the linkup point.
(4) Time at which the BLUFOR element departed the linkup point.

r. Passage Point Record arrival and depamrtum of a BLUFOR element at a Passage
* point.

(1) Time at which a BLUFOR element arrived at a passage point
i (2) Location of the passage point.

(3) Identification of the BLUFOR element at the passage point.
(4) Time at which the BLUFOR element departed the passage point.

s. Point of Departure. Record arrival and departure of a BLUFOR element at a Point ofDepumm

(1) Time at which a BLUFOR element arrived at a point of departu
(2) Location of the point of departure.
(3) Identification of the BLU-FOR element at the point of departure.
(4) T'ne at which the BLUFOR element departed the point of departure.

t. Rally Point. Record arrival and departure of BLUFOR elements at a Rally Point.

(1) Time at which each BLUFOR element arrived at a rally point.
(2) Location of the nilly point.
(3) Identification of each BLUFOR element upon arrival at the rally point.
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u. Traffic Control PoinL Record arrival and departure of a BLUFOR element at a
Taffic Cont-',A .,A.

(1) Tr.me -' which a BLUFOR element arrived at a traffic control paint.
(2) Loczdt'n of the -auffic control point.
(3) Ident of %he BLUFOR clement at the traffic control point.(4) Tune at which It BLUFOR element departed the traffic control poinL

Not: In each case, arrival within 200 meters of a linear control measure and 100 meters of a point
control measure is considered as an Lz:urate arrival

There are several areas which it will be useful to record BLUFOR unit movements to and
from. These are shown in Table 10 below.

No-fire Area Objective AreasI Assembly Amr Restrictive Fire Areas
Free Fire Areas
Batte, Postions

Table 10. Ae Locations for Control Measures

For each of the control measures shown in Table 10 certain specific information is desired. The
daa desired to be recorded is shown for each of the measures following:

i a. No-fire Areas (NFA). Record the volume, location and type of fires delivered into a
NFA and the unit delive-ing such fires.

(1) Time at which direct and indirect fires are delivered into a NFA.
(2) Type of fires delivered into the NFA.
(3) Unit delivering the fr into the NM.
(4) Number of rounds deliver.d into the NFA.
(5) Identification of targets struck by fires in the NFA.

b. Objective Areas. Record the arrival of BLUFOR units on assigned objectives.
(1) Time at which the BLUFOR unit arrives on an assigned objective area
(2) Location of the objective

c. Assembly Areas. Record the arrival and departure of BLUFOR units into and out of
an assembly area.
(1) Time at which the BLUFOR unit arrives at an assembly area.
(2) Location of the assembly area.
(3) Time the BLUFOR unit lead element departs the assembly area

d. Restrictive Fire Areas (RFA).
(1) Time at which direct and indirect fires am delivered into an RFA.
(2)• Type of fies into the RFA.
(3) Unit delivering the fires into the RFA.
(4) Number of rounds delivered into the RFA.
(5) Identification of targets struck by fires in the RFA.
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I
e. Free Fire Areas (CrA).

(1) Time at which direct :-I indirect fires arc delivered into a FFA.
(2) Type o f'Les into the FFA.
(3) Unit deliv2ring the fEm~s into the FFA.
(4) Number of rounds deivered into the FFA.
(5) Idencon of targe.* struck by fires in (1) above.

f. Battle Positions. Record th me and location when BLUFOR units arrive and!or
depart battle positions.
(1) Time a BLUFOR unit .rrive in a battle position.
(2) Identification of the uLut in the battle position.(3) Location of the battle position.(4) Tine a BLUFOR unit departs from a battle position.

w The specifications described here for a control mnzsure performance measurement system
would provide automated data on the quaiity of mission execution. These measures would provide
important input into AAR discussions on the correspondence between mission plans and
execution.

Rewo umred Imag w flIntion. This training exercise would require:

networked SPARCS workstations with TOC software for all TOC participants (most
likely, the XO, Assistant S3, S2 and FSO) and a terrain database housed in a
shmult•d TO=

* a large screen display for use in the AAR;

simulatrs for each tank crew participating in the "Electronic Sandbox" phase of the

exercise (number will vary depending on use of SAFOR to represent units within the

1 at least two (and possibly three) SAFOR stations for monitoring and controlling units
within the battalion represented by SAFOR and controlling the Opposing Force
(OFFOR);

* networked radios in simulators, TOC and exercise control room;

1 • a Plan View Display (PVD) housed in the exercise control room;

* MCC and SCC systems in the exercise control room for simulator setup, monitoringI and conol; and

- a Data Logger to capture automated data packets and a Data ProbeS1 Workstation
for data reduction and analysis.

Recommendations for Initial Implementation and Tryout. It is recommended that this
exercise be developed using either the Battalion Defense or the Battalion Deliberate Attack mission
developed for earlier exercises.

To keep personnel requirements manageable, we recommend a reduced force "electronic
sandbox" exercise with selected units within the battalion represented by SAFOR. More
specifically, we suggest inclusion of six members of the battalion command and staff group (the
Battalion Commander, the XO, the S3, the Assistant S3, the S2 and the FSO) along with threeI Company Commanders and their XOs. The fourth company in the battalion would be represented
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I
using the SAFOR. We also recom.nend usin- 'he SAFOR to represent t6e platoons within each of
the four companies. All tank cormmanders (ittalion Commander, S3, Company Commanders
and XOs) would also require crews for the "ei•:=onic swdbox".

We expect that prerequisite -miniqg on the TOC workstation and simulators and completion
of the Mission Execution Exercise would take approximately three to four days depending on
whether the exercise is a follow-on :- the Mio.ion Rehearsal Exercise or a standalone.

I Training Materials Develo-ment R,-!Ilized. The following materials would need to be

adapted from existing materials (1) or develcicu (2):

(1) Mission scenario includingruattalion OPORD and accompanying graphics;

* (1) Specifications for terrain database corresponding to scenario;

I * (2) Introductory materials to ir'roduce trainees to purpose of exercise, training
objectives, expectations for tn-ir behavior, and administrative/logistical issues;

I * (1) Fami(iarization training on simulators and workstations;

* (2) Exercise guidelines for Trairing Coordinator and SAFOR operator(s);

• (2) Specifications for automated measures to be derived from Data Logger,

0 (2) Observational formats for Training Coordinator,

* (2) Guidelines for AARs.

I Software Modifications Remuired The software as it currently stands is able to support the
delivery of the Mission Execution Exercisc. However, there are two modifications that are
required to enhance the delivery of training fcdback.

The first modification involves speeding up the turnaround on the capture of data packets
from Data Logger so that the data -=an be qui':kly entered into an analysis program such as Data
Probe/RS/I for summary. In order to incorpo.,4te automated data into the AAR discussion, data
summaries must be available no longer than 30 minutes after the end of the exercise. Pe .±.a'as
adjustments could be made to speed the Data Logger system or another system such as the Unit
Performance Assessment System (UPAS) currently under development by ARI could beincorporated.

IThe second modification concerns the capability to quickly access and clip segments of
communication tapes for replay in the AAR. In order for such segments to serve as inputs to the
AAR, a process must be in place which would allow flagging of segments, preferably by time, and
access of designated segments within a 30 minute period.

In summary, the Mission Execution Exercise offers an opportunity for leaders and units to
train on the execution of specific missions in a simulation environment prior to the expenditure of
resources for field training exercises. This strategy offers the advantages of providing an
opportunity for units and leaders in institutional training settings to hone their skills before going to
the field and to train in a setting that can provide objective and quantitative feedback on their* performance.
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IbThe precedgin five trairng concepts are .::tended to illustrate h.w the DIS environment can
be used to support new approa,-hes to leader ::nd unit t'aining. They are intended to offer trainingIt deelopers and trainers ideas as they consider t.- role of simulation in training. To further explore
such innovative training concepts, ARI elected to implement and try out one of these approaches,
the Information Management Exercise (ivEX •. The remaining two sections of this ResearchI Product describes the implementation of the IMEX and the results of the tryout.

I
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Implementation of the IMEX

U The Information Management Exercises were designed to implement training techniques
centered on simulation-based, networked technologies. The platform for this training program wasI a network of four double-screened workstations, providing individual training to soldiers on the
receipt, processing, and dissemination of information using automated digital communications.
These four workstations were configured to communicate with a Coordinator's workstation, but
not with each other. A printer provided output of training feedback to each participant at the
prompt of a signal from each of the four workstations or the Coordinator's workstation. The
Situation Display (Sit Display) was used during training and After Action Reviews (AARs).Figure 12 shows the IMEX hardware configuration.

The left monitor of the four double-screened workstations was configured as a Command
and Control Display (CCD) while the right monitor -was used to display IMEX feedbackI information. More discussion of the CCD and IMEX-specific software will be presented in a
following section; however, an initial description of the CCD is included here to facilitate
understanding of the IMEX implementation. Figure 13 shows a schematic drawing of the CCD
display.

The CCD is a component designed to automate command, control, and communicationIfunctions It has a computerized tactical map which can be tailored by the user to display terrain on
different scales and with selected terrain features. The map can also be scrolled to show particular
sections of terrain. Standardized digital mission overlays created by supporting Battalion Tactical
Operations Center (Bn TOC) workstations can be transmitted to units with CCDs. These overlaysI can be shown on the map dispiay and multiple overlays stored for future reference. The map
display is integrated with a component known as Position Navigation (POSNAV) which provides
digital location and heading information, graphic routes on digital maps, an automated steer-to-
device for drivers, display of own friendly vehicle locations (known as mutual POSNAV), and a
tactical map on the battlefield in X-Y grid coordinates.

The CCD was used to present the "message handling" component of IMEX. This consisted
of one practice and three training vignettes which progressed in difficulty. Within each vignette,
students familiarized themselves with the training objectives, initial instruction materials, and an
Operations Order (OPORD) extract. After this familiarization phase, students began the
information management phase of the vignette and managed their respective message traffic using
the CCD. Messages included SPOT, CONTACT, and INTEL reports. Students were directed "
handle their message traffic appropriately, given the tactical situation and guided by the initial
instruction. Appropriate actions included receiring messages. processing information contained in
the messages, and taking appropriate action i-cluding posting information to the map display,
deleting messages, relaying messages to higher or lower, and taking no action.

At the end of the vignette, each student prepared a situation report (SITREP) identifying
current location, degree and type of enemy activity, critical shortages, and a decision to attack,
defend, or delay. Students then completed and scored. a situational awareness questionnaire
developed specifically for each vignette. Next, students directed their attention to a second monitor
which presented the feedback component of the exercise. Finally, an AAR was conducted by an
SME who reviewed the training objectives, tac.;tcal situation, and appropriate actions for particularI reports. The platform conducting the AARs was the Situation Display shadowing that vignette's
CCD with message icons posted. The AARs were conducted in a group format with each student
having his workstation available for review of ;.eedback materials. Students were given ample
opportunity to ask questions about the suggested actions and provide input to future development
of the exercises. Figure 14 shows the training schedule for participants.

I
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* EX17ERCISE SCHEDULE

DAY I DAY 2

00800 Practice Training1 1300 Introduction and 0900
Demonstration. g Break

1000 Training Vignette 1Bra 10 Break__ Break 1100 Training Vignette 2

'1400 CCD Training Module 1200 Vinee
1200 LunchI Sell Paced Training

0 Materials 
.1300 Training Vignelle 31500 Job Aid 1400 Break

Practice Exercises15 Debriefing
1600 Q&A Wilh Training

Coordinator
Skills Test 1600

11700 1700 _ -,U
I

I

Figure 14. Training Schedule for Participants
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I IMDAE Thining

The VMEX training objcti-es resulted from an analysis of information management skillsE ~necessary for a company coummnder tasked with executing a planned defensive misson using
automated message traffic from higher, lower, and adjacent units. Tasks were clustered within
training objectives to ensure mastery of the CCD, efficient irformation management strategies, and
an increased ability to assess the battlefield -tuation. The training objectives served as the basis
for the development of each vignett-'s tactical scenario and message sets. The overall
training objective was presented to the studnts as follows:

Acting as a company commander, given a CCD and a paper map with and an operations
order extract, process information to support execution of the planned defensive mission.

The training objective for the practice vignette focused on CCD operation while giving each
participant the opportunity to use the CCD in an IMEX-like session. Tasks aimed at map
adjustment, viewing "old" messages, manipulating overlays, and accessing newly receivedi messages comprised the practice vignette and are shown in Table 11. The training objective for
vignette 1 (Table 12) focused on correctly directing message traffic by determining the relevance of
each report to any potential recipients (higher, lower, or adjacent units). Tasks aimed at
maintaining communications, determining a report's relevance, and orrectly relaying reports are
shown in Table 12. The training objective for vignette 2 focused on analyzing the content of
messages in terms of urgency, redundancy, and accuracy. Tasks aimed at determining message
priority, redundancy, and conflicting information are shown in Table 13. The training objectiveI for vignette 3 focused on situational awareness. Tasks aimed at tactical map management, message
filtering, and determining the enemy's scheme of maneuver are shown in Table 14.

I

IPrctice Manage the C) to facilitate your ability to process information

Adjust CM map to suit situation and preferences

Access previously re:eived messages relevant to area of interest by
examining the locatioas and types of message icons displayed

Open and post a CCD overlay to your map

Open and read newly received messages and take appropriate actions

I Table I 1. IMEX Training Objectives Linked to Tasks for Practice Vignette

I
I
I
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U IGNIT OBJ~E2C~nr
S1 Keep higher, subordinates, and adjacent units informed of changes to the

tactical simadon.

Maintain communications with higher headquarters, subordinates, and
adjacent units

Determine relevance of reported information to higher headquarters,
subordinates, and Adjacent units

Relay messages to higher headquarters, subordinates and adjacent units
based on your evaluationI

Table 12. IMEX Training Objectives Linked to Tasks for Vignette II

I

2 Recognize and correctly process high priority messages, messages with
redundant information, and messages with conflicting information.

When multiple messages are received, open and process high priority
messages firt

Recognize multiple sightings of the same element and relay onerepresentative report of a sighting as appropriate, ignoring reports with
redundant infomation

I Recognize conflicting reports of sightings and relay most timely message as

K Table 13. IMEX Training Objectives Linked to Tasks for Vignette 2

6
I
I
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S3 Maintain c¢rcent stat:s of enemy and friendly dispositions and determine
enemy's order of battle.

Keep your tactical map current by posting new enemy sightings and friendly
locations which are in ar could soon be within your unit's area of interest

Delete message icons from your tactical map based on outdated infornation

Ignore messages not hikciy to influence your unit's area of interest

Determine the enemy's scheme of maneuver based on enemy sightings from
higher headquarters, subordinates, and adjacent units

Table 14. IMEX Training Objectives Linked to Tasks for Vignette 3

Training, AorMe~h for PRerecndste Skins•

The primary prerequisite skill for participation in IMEX was CCD proficiency. Since the
CCD is the prototype of an automated commnnd and control device not currently fielded, it wasI necessa for students to complete a training program centered on CCD operation before the
information managemet component of the exercses was begun. Two approaches to CCM training
were implemented. Fis students were given an overview of the CCD during an Introductory

n folowed by a CCM Demonstration (Demo) that highlighted specific CM) functions to be
used durig thexercises (refer to Appendix A for the Introductory Briefing and CCD Demo).
Both the CCD overview and Demo relied heavily on visual presentation of the system. For
instance, the CCD Demo was conducted via the Sit Display (see Figure 12) which shadowed a
CC) workstation, changing states as the result of various functions controlled by an operator as
the Cordinalt presented the Demo. Based on the "A picure is worth 1000 words" principle, the
features of the CCD relevant to IMEX, especially those considered by trainers most difficult toI concepwaliiz were featured in the IMEX Dermo. These featnres were explained and examples were
presented on the following topics: map manipulation and scrolling; CC) icon identification and
use; accessing reports, posting and unposting overlays; and SITREP creation. The CCD DemoI ended with the operator sending messages across the network and the Coordinator providing
suggested strategies on managing the inco•,ng message traffic.

The second approach to CCD training permitted hands-on experience. Students were
presented with a set of self-paced training materials and a CCD Job Aid to be used as a training
supplement and reference once the self-paced training was completed (see Appendix A for IMEX
S -Paced Training materials and CCD Job Aid). The self-paced training materials consisted of
three units, each with its own set of objectives and exercises. These training objectives are shown
in Table 15.

I
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Unit 1: !mmml & nrol r'i plav Introduction

0 Demonstrate fmiliarity with requirements for the CCD
* Display knowledge of the capabilities of the CCD
• Use the mouse to manip!Jate the cursor
- Identify the locations of ZCCD functions
- Use the Information Center as a resource for information on the state of your vehicle and

the cent operations being performed by your CC
* Use basic CC mcommand options

Practice policing screen to keep CCD operating at maximum efficiency

Unit 2I Map-RelUted Functions

* Identify the characteristics of your own vehicle icon
p Demonsue familiarity with the significance of friendly overlay icons

* Practice scaling and scrolling the CCD tactical map to see the terrain you want at the scale
you want

* Customize your terrain features with the MAP Features function

Unit 3: R=eort Functions

- Identify CCM message icons using an icon reference sheet and know how to use theirloaton and types for he rp or retrieval and repor prcsig

- Process newly received C -type messages and those found in the OLD files
Post and unpost CCM overlays to and frm your map to allow you a current, standardizedpictueof the operatio

- Post message icons to your map and delete them from your map to keep your battlefield
picture current* Use CCD hoc icons to retrieve repor~ts fromn the RECEIVE qien and the OLD files

S•Create a SrrREP based on battlefield information

Table 15. IMEX CCD Self-paced Training Materials Training Objectives

i The self-paced training and CCI) Job Aid familiarization took approximately 2.5 hours.

Following the CCD training, students completed a CCD Skills Test (see Appendix A for CCD
Skills Test) and were given the opportunity to ask CCD-related questions and review functions.As a final rehearsal, a practice vignette provided a training objective centered on CCD) skills.
Students were closely observed by the Coordinator during this time who provided any necessary
remedial help.

I
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i •WE Training Deb=er Software

Coordinators work'ation. The Coordinator's workstation (depicted in Figure 15) was a
specially configured Bn TOC workstation which allowed the Cocrdinator to use the left monitor
for SEND and LISTEN activities while the right monitor was used to r.start checkpoint files on
each IMEX workstation. A printer was attached to the Coordinators workstation which generated
personalized hardcopies of the digital feedback- information received by each student. See AtwoodH and W'msch (1993, in preparation) for a full description of training applications associated with the
SEND, LISTEN, and Checkpointing Utilities available within the CCTB. See BBN Report # 7631
for a functional description. Since these utilities are fully described in other documents, their
description here will be limited to their role in IMEX.

The SEND utility is a software tool for creating and sending digital messages to vehicle
simulators and the Bn Tactical Cperations Center (Bn TOC) workstations within the DIS
environment. SEND was used to create and transmit files to the four workstations containing
training materials, exercise control features, and digital reports. SEND was modified for IMEX to
allow for report types unique to IMEX such as SME Rationales, OPORD extracts, training
objectives, coordinator alerts, and coordinator messages. Each of these items, except coordinator
alerts, were constructed prior to the exercises and loaded into the workstations using the
Checkpoint utility discussed later. Coordinator alerts were not used during IMEX but are intended
to allow the Coordinator to transmit a message online to a single student.

SEND was also utilized in IMEX to create and transmit digital sets of CONTACT, CFF,
and INTEL reports to each student. Students received and processed two sets of SEND messages
for each vignette. The first set of SEND messages was known to students as the "old files." The
Coordinator's workstation was used to traismit these messages so that they were available to
students at the beginning of each exercise. The old files were cast as being the last messagesi received by the previous A Co Cdr whom each student was replacing. Along with the OPORD
emuact, these messages helped to set the context for the present battlefield situation.

The second set of messages was sent to each student once he had reviewed the training
objectives and OPORD extract for a particu!r vignette. To achieve a real-time effect, messages
were set up in files for each vignette with 30 second intervals between each report, so that the
Coordinator could send all messages in a single transmission without the messages arriving at theI student's CCD simultaneously. Vignettes 1 -3 contained 9, 15, and 21 reports, respectively. The
practice vignette contained 15 repozs. Reports for each vignette are shown in Appendices B - E.

LISTEN a companion utility to SEND, was used by the Coordinator to monitor the
transmission of reports by SEND, including student "Ready" signals and SITREPS. LISTEN was
particularly useful for letting the Coordinator know when the last message of a vignette had been

The CgkRindng utility was used to save the IMEX workstation's starting states for each
vignette. This was a lished by setting the workstations up in their initial states and taking an
"electronic snapshot." Checkpointing was wed to save files with the appropriate tactical map and
own vehicle location for the CCD, as we!l as the OPORD extract and teaching objectives for
Monitor 2. Once a Checkpointing file for ea:h vignette was constructed, the Coordinator simplyU had to activate that file using the Restart func;:on of the coordinator's Bn TOC workstation prior to
the start of each exc

I
I
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I
Dual Scrwn Student Workstation. Twu monitors were used to execute IMEX. The left

monitor housed a CCD wnile me right monitor was used to present the training materials. Figure
16 shows the two monitors used for the exeacises (Figure 16 is also contained in Appendix A).

The left monitor at each workstation displayed an automated Command and Control Display
(CCD) used by the student to manage tactical information.

The CCD offers many functions that can be of significant assistance in planning, preparing,
and executing missions. Table 16 shows a complete listing of the CCD functions used for current
CVCC evaluations. See O'Brien Ct al. (in preparation) for a description of the CCD used to
support a recent CVCC Battalion TOC evaluation. Because IMEX was configured for an
institutional training setting and the primary oajective was to train information management skills,
only a subset of CCD features was selected for IMEX. The CCD's features selected for inclusion
with IMEX were as follows: the CCD's digital message capabilities which allow the user to
prepare, transmit, and receive digial report:; the CCD's computer-based tactical map of the

lefield, designed to suit individual user's needs through scaling and scrolling and choice of
train features displayed; and the CCD's standardized digital mission overlays function whichI allows for receipt of overlays from other units and multiple overlays to be displayed at one time on
the map display.

I
Grid mapI ~Twrain map
Graphic overlays
Own-vehicle icon (directional)
Friendly vehicle locations
Repom-based icons
Route waypoints
Drive's str-to display
Waypoint Autoadvance
Trnsmission of routes

eate/send/receive/elay reports (text)
ReceiveArlay graphics
LRF input to reports
Report-based icons

Thumb controlI Touchscreen control
Color display

Table 16. C3 Capabilities of the CVCC CC) Configuration
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The right monitor was used for prercnting instructional materials to students including
trainin objectives, tactical inirmnadon such as OPORD extracts, control messages, and feedback
on prormanc Students were givei a set -,f guidelines on procedures to follow in dividing their
attention between the two mo,.itors, and thecc are shown in Table 17. Figure 17 shows the sign-in
screen for Monitor 2. This was the first screen each student saw on Monitor 2. When the student
entered his name andclicked on the "Okay" button, a new screen appeared displaying the OPORD
extract and training objectives for the approrriate vignette (see Figure 18). Once the students had
thoroughly reviewed the OPORD extract and training objectives, they clicked on the "Ready"
button at the top of this screen. This caused Aonitor 2 to go to a "shell" screen which served as an
additional prompt to students to turn Eheir ai'!ntion to the CCD. Once students finished using the
CCD to process all of their messages, they created and sent a SITREP to Battalion. This activated
a new screen on Monitor 2. This screen, shown in Figure 19, remained active until the situational
awareness questionnaire was completed and scored. At this point, the students were instructed to
ENDEX, and the feedback component of the exercise was begun.I

i 1. LOGI:

°Look at the right monitor
*Click on the name box
Ilypo in your last name
*Click on "Okay" when done

I 2. REVIEW OPORD AND TRAINING OBZCTMVM:

ORead right screen

I ~3. POST OVERI.Ay:

Pos overlay to CC) (left screen).

4. REIEWQ OLD MESSAGQq:

0Do not relay this information

5. READY TO BEGIN E2CIE:

OLook at right screen
*Click on "Ready"

I 6. RECEVEME SSAGES.

'Look at the CCD.
°You will begin receiving messages shortly.

7. QMESSAGE COMPLETON

I °Once all messages have been processed, complete and send a SITREP to Battalion

Table 17. IME Operating Guidelines

I
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I Monitor 2
I

Please enter your name:

I

I
I

I iPa• ,LPaie Training Session: checkpoint file name

This spot reserved Student Name:
for messages from

coordinator. Date-Time Group:

I
Figure 17. Sign-In Screen
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I Monitor 2

Training Objectives I Ready OPORD Extract

Prev Next Prev Next
Page Page Page Page

The purpose of this exercise... These are operation orders...

rrr--. INext

I PueI Pace J Training Session: checkpoint file name

This spot reserved Student Name:
for messages from

coordinator. Date-Time Group:

I
I

FPgur 18. OPORD/Training Objectives ScreenI
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I Monitor 2

I
I
I
I

* Endex

NpL~3~LJ Training Session: checkpoint file name

This spot reserved Student Name:
for messages from

coordinator. Date-Time Group:

I
Figure 19. ENDEX Screen
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I
WEX Training Feedacl- Software

The feedback component of the exercise is housed on Monitor 2 and begins with the Main
Menu screen shown in Figure 20. This menu allows the student to click on "Show" to review the
OPORD Extract/Training Objectives, or choose one of three options to view the comparison of his
performance to the SME preferred actions and rationales.

The first feedback option presented on the Main Menu is the Message Summary Option.
The Message Summary Option screen is shown in Figure 21. Here, agreement between student
message routing and SME recommendations for each report is characterized by a "GO" or "NO
GO" in the status field. Complete agreement between student and SMEs was the requisite for
"GO". Students were encouraged to review all reports for each feedback mechanism; however,
students tended to focus more on "NO GOs" than "GOs". In the example shown in Figure 21, the
student has selected a CFF report from A21 to review. That report is shown in the next section ofE the display. Adjacent is a listing of the actual student actions performed on that report, followed by
the SME preferred actions and rationale. Note that the first and last cells of the Message Summary
display have pagination features allowing for multiple pages of information. When a report isI selected on the Message Summary display, the CCD also shows the same report and highlights the
report icon on the tactical map. Once all of the reports have been reviewed, the student selects
"Exit" and returns to the Main Menu.

The second feedback option was an Exercise Summary. This listing records the number of
times the student and SME performed an action for a particular report type, along with the number
of discrepancies between the student and SME. Figure 22 shows an Exercise Summary whereI there were a total of two discrepancies on CONTACT reports. These discrepancies occurred
because the student posted two reports counter to the SMEs recommendation. Once all reports had
been reviewed, the students selected "Exit" to return to the Main Menu.

The third feedback option presented the student S1TREP along with the SME SITREP and
rationale for that vignette. Figure 23 shows the feedback screen for this option. In this example,
the SITREP would have been presented on the Message Summary Screen as a "NO GO" since
there ar discrepancies between the student and SMEs on the FLOT, Enemy, and Critical Shortage
fields. When the student exited from this option, he returned to the Main Menu and was able to
revisi any of the options listed on the menu.

I As a supplement to the feedback provided via Monitor 2, a printout was provided to each
student listing a tally of all reports and discrepancies, the Exercise Summary, and the SITREP
comparison for each vignette. It was intended that these printouts would serve as the primary
reference during the AARs; however, students preferred to rely on the information provided by
Monitor 2 during the AARs and kept the printouts as take-home materials.

IDv l a Phases and Iterative ImVm enII

The development of IMEX was a multi-stage, collaborative effort drawing from a number of
resources in the Armor, Training, Research and Development, and Simulation communities. Table
18 shows the major milestones associated with designing the IMEX training program. Note that to
facilitate their description, milestones are described in a linear fashion; however, it should not beI assumed that all milestones were crossed sequentially.

I
I
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U Monitor 2I
* Main Menu

I C)OPORD Extract/Training Obj

I * xmessage Summary

I C) Exercise Summary

I <) Sitrep Feedback

I IPageiI Training Session: chedkpoint file name

This spot reserved Student Name:
I for messages from

coordinator. Date-Time Group:i
I

Figure 20. Main Menu Screen
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Monitor 2

Message Summary
PRevy -02 Next Prey Next

Pope PagePaeag

00 A,06 3 2312 CFF ReportStudent Actions:

2312 From: A21 /A21 At 2314 Inspect, Relay Up
3000 306 COETACTl A231A2

What Tank SME Actions:
Inspect, Relay Up

0 Tr33 S L 2313 Where ES855955 SME Rationale:

OTL Because of the
close proximity of the
enemy, the SME chose to

x00o a21 ADJOT 2314 inspect this report and
relay it to the intelligence
officer....

No0w TOf XIFTE 2316

3000 T02 nfT 2317[ 3000 T02 XUTE 2317 E i

I I EaZI Training Session: checkpoint file name

This spot reserved Student Namne:
for messages from

coordinator. Date-Time Group:

I
Figure 21. Message Summary Feedback Screen
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1

I Monitor 2

I E'ercise summary
IPrev Nx

Page Page

I Contact Reports (7 total)

Student SME Discreparny
Reading 6 6 0Posting 4 3 2

B06 Contact 2312
Y33 Contact 2322

etc.I
I

Exit

I pge PaE] Trainng Session: chedcpoint file name

This spot reserved Student Name:
for messages from

coordinator. Date-Time Group:

I
Figure 22. Exercise Summary Feedback Screen
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* Monitor 2

Situation ReponFeedback
Student'ls Report: SME's Report: SME Rationale:

Situation Report Situation Report PN
From A06/A06 at 2330.02 SME's example [ e

As of: 112330:1 As of: 112328:05 In this scenario, it
owas important to note...

Enemy: Enemy: [~

Grit Short: Grit Short:

Cdr Intent Cdr Intent:

[ . Pa[ Training Session: checkpoint file name

Ths spot reserved Student Name:
for messages from

coordinator. Date-Time Group:

i
I

Figure 23. Situation Report Feedback Screen
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I °Cnd1WtFEA

O Select uminng method aimed at FEA results

°Softwar development specification

* ~materia development

QConducz pilot
0Conduct tryout

0Produce report

Table 18. IMEX Milestones

Front End Analysis (FEA). As part of a FEA, structured interviews were conducted with
SMES in Armor Training at Fort Knox, Ky. and Ft. Leavenworth, Ks. The increased information
load associated with automated C3 equipment was consistently identified as creating a future
training requirement for information management skills.

I The FEA provided the foundation for focusing our training efforts on information
management skills. Further impetus was provided by the fact diat C3 is a focal interest of the ARI-

I Knox FBC team. Finally, it was desirable to focus on a future training requirement which would
capitalize on the DIS capabilities of the CCrB. Thus, it was decided that a training program aimed
at honing information management skills would be developed. Once a concept paper directed at
information management skills was written and approved, the next step was to begin coordination
with softwar developers to ense that the required software was available within a desirable
timefrme.

I c oftware t eto lowment. New software was required to support the following desired IMEEX
capabilities: to allow-the CCD to operate In a standalone capacity, to present the feedback
component of IMEX, and to tailor SEND's messaging capabilities to support messages unique to

I IMEX (e.g., coordinator messages). Specifically, development and/or modifications were
identified to support a configuration of four networked standalone CCDs, one networked
coordinating display for instructor use, one large-screen display for demonstrations, and one
prinier to provide paper copies of feedback information. Several working conversations with
software developers occurred regarding the feasibility of specific software changes before a written
functional specifications document was produced. This prevented staff from wasting time
describing software modifications that were not feasible given the available resources. Once the
practical limitations were understood, a functional specification document using text descriptions
and storyboards was written detailing required software modifications. This document described
all anticipated software development and modifications and was presented to the software
developers to use as their primary reference.

Functional testing of the IMEX software was conducted in a cyclical fashion. Once a new
version of the IMEX software was installed on the network, a cycle of functional testing began.

I Initial testing was conducted in phases which grew as software development progressed (e.g.,
CCD software only, CCD and feedback screen parameters only, etc.) culminating in a "full-up"
test of the software's final version. Software Functional Testing forms were developed to assistI
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I
the final software check of each. workstation and were organized by functionalities for the
Coordinator's workstation, the CCD and Feedback monitors (each menu level), and printer
(Table 19 shows one foz').

With the completion of each software check, developers were presented with a "software
I problems" list used to document -.xisting problems. Most software problems were assigned a

priority to be used by deveeiopers in expending proga=.:ng resources. Since programming time
and financial resources were of zoncern, problems with manageable workarounds were assigned
the lowest priority. Problems that were considered to be "show-stoppers" were given a highpriority as well as problems requiring minimal effort to f'ix. Table 20 shows an example of a
suitable format for describing software problems.

IMater Delmn Many of the materials required an iterative development process and
were not considered final until feedback from the pilot test was received. For example, since there
were no standing operating procedures (SOPs) for information management available for the
Armor environment, the SME doctrinal solutions were developed in multiple stages. First the
SMEs were given the message sets for each vignette and asked to independently produce a solution
for each message. Second, the solutions were tallied and discrepancies in recommendations were
recorded. Third, a SME Roundtable was held to resolve all discrepancies. This allowed each
differing SME to presented an argument supporting his rationale, followed by group discussion
until all SMEs agreed on a rationale. Finally, a few rationales were amended due to comments
from pilot subjects where appropriate.

Table 21 shows a listing of all of the materials developed to support IMEX. Each of these
I items may be found in the appendices.

Pilot. A pilot test was scheduled to permit ample time for any necessary software or
material revisions. Every attempt was made to duplicate the procedures planned for the actual
IMEX tryout. However, due to scheduling constraints, some changes were necessary. For
instance, an abbreviated Intdctory Briefing was given, and participants were detained following
the debrief to solicit discussion on any items of concern. Four pilot subjects with extensive Armor
experience but no CCD training were chosen to participate. Results of the pilot indicated minimal
need for material or software revisions. Most discussion focused on questions involving SME
recommendations. Each question regarding the SME recommendations was discussed with the

I entire group of participants and an SME. If the majority of participants disagreed with the
recommendation, it was generally agreed that the recommendation would be amended. However,
in most cases, doubt in a specific recommendation was usually resolved through group discussion

I of the rationale. All changes were completed prior to the Tryout, with the exception of a requested
software change to the "GO"PNOGO" chon of student performance. Unfortunately,
programming resources did not permit such a change to the software. As a temporary alternative,
this issue was thoroughly addressed during the Introductory Briefing for the Tryout and it was
Sacknowledged that future implementations should adopt less sensitive performance labels.
Participants' progress and positive reaction to the training materials were quire encouraging given
that this was the first time that such an approach for the CCD had been attempted.i

I
I
I
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INNOVATIVE TRAINING REPORT/MESSAGCE FORMAT CHECKLIST
MCNITOR 1 & MONITOR 2

S Research Asst: Workstation: Date:

# STATUS rTEM REMARKS

. Yes/No Verify User na screen appears.
2. Verify s are able to enter name.
3. Verify OPORD extract on Monitor 2

after student enters name.
4. Verify Teaching Objectivesappear on

Monitor 2.
5. Verify "ready" button is present on

Monitor 2.I 6. Verify area for coordinator messages is
present on Monitor 2.

7. Clcking on "ready" button sends signal
to coordinators workstation via
LISTEN.

8. Verify Monitor 2 display closes down
l. once "ready" is activated.
9. Verify messages sent by CVCC-Send

are received on Monitor 1.
10. Verify message relays are seen by

coordinator only_____ _______

lOa. Relays to Bn
10b. Relays to Co
11. Verify correct relay default is shown on

CCD for each message

I After Vignette is completed:

12. Verify "Endex" report box screen
appears on Monitor 2 after student has
sent SITREP.

I Reak Use die space below to noe additional problems encomuted after initil checkout, or if addifionalce
isneeded.

Table 19. Software Functional Testing Form

i
I
I
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I Problem # 1 DESCJI•CN
Ruliabie communication between a 3n TOC workstation configured as a
coordinator and 4 StandAlone CCDz confiaured as A06 does not occur
although, the scftware did appear to be stable on a 2 workstation setup.
HIGH PRIORITY.
STATUS
Reported 4 Sept. 4 workstations tested I I Sept. Software appeared stable.

Problem # 2 DESCRIPTION
LISTEN does not pick up "ready" signal. LOW PRIORITY.
STATUS
Reported 12 Aug. Demonstrated to work 20 Aug.

I Problem # 4 DESCRIPTION
Nets can not be specified within SEND vignettes. This frequently results
in inappropriate net defaults on the CCD. LOW PRIORITY, given
workaround exists.
STATUS
BDM has developed a workaround.

Problem # 5 DESCRIPTION
SEND does not tolerate "unseen" spaces following key words. LOW
priority, given a workaround exists.
STATUS
BBN has offered a workaround.I

Table 20. Software Problem ListI
I IMEX Intouctory Briefing

CCDDem
CCD Self-Paced Training Program
CCDJobAidI ~Tactical scenario materials
Initial instruction files
Teaching objective filesI IMEX scenario message sets
SME doctrinal solutions and rationales
Situaional Assessment Questionnaires
Traning Evauto Questionnaire
AAR guideines

I Table 21. IMEX Materials

I
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I An IMEX .-vc r -"i'+ :mnee recent AOAC gr•.!uaites was c7nducted over a .wo-day
period (see Figure 14 for ý.ie sche.uit). The schedule %%as auihered wo closely and permitted ample
time to cover each event. A.ga•i. :=acdion to the self-pac.-i Lr.ning ap;,roach for the -CD was
unanimously positive. Specii .aings and recommendations are aiscussed below.

I
I
U
I
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Pwindings and Recommendatiors

Enuisite Training. S'.ri:e soldiers currently receive -he majci.y of their CCD training via
a demo and studentfnstructor 1ossons, one of the most notable aspects of the IMEX prerequisite
training was the inclusion of i-lf-paced training materials for !he CCD. The reaction to this
training approach was overwr.elmingly positive. Students appreciated the opportunity to work
directly with the equipment almost immediately. Another alianr-ge noted by the students was that
the self-paced approach allowoe quicker learners to continue :heir progress while students needing
help had the attention of the Coordinator. Several students commented that a smaller
student/nstructor ratio would be unnecessary, given the adequacy of the training materials.

A useful source of information for student assessment of IMEX is the Training EvaluationI Questionnaire (contained in Appendix A). Students used this questionnaire to rate components of
CCD training and the effectiveness of IMEX in training information management skills, and to
provide comments on a range of related topics. Ratings and comments related to CCD training are
presented in Tables 22 and 23. It is important to note that any data presented will reflect the
opinions of only 3 students. More data collection is needed before any definitive conclusionsregarding IMEX can be offered- however, these data do seem to indicate that IMEX has laid afirm foundation for teaching information management skills in an automated C3 environment.

I For instance, Table 22 shows that students rated the CCD training component of IMEX very
favorably, in fact 100% of the students rated the self-paced materials as excellent and 100% of theSstudents believed the training program sufficiently taught the necessary prerequisite skills for
successful use of the CCM.

Table 23 presents student comments regarding the CC) training. The comments provided
by students were overwhelming positive regarding the self-paced approach to CCD training and
reinfoive the high ratings presented in Table 22.

How adequate were the components of CCD training in preparing you to operate the CCD?1

Mean Std. Dev.
C)Demo 4.67 .58ISelf-paced CCD Training 5 0
Matermias
CCD Job Aid 4.33 .58

S CCD Skills Test 4.67 .58
Overall Approach to Self-paced 5 0
Training

S Did the CCM training materials iack any components necessary to operate the CCD? No 100%

lRating scale ranged from 1 (Poor) to 5 (Excellent).

U Table 22. Student Ratings of IMEX CCD Training

I
I
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I
* Training mateials were adequate for teaching CCD siils
* Self-paced materials are clear and convenient
. CCD was toy to operate
. Answers to CCD questions w=re easily found in the training materials

3:1 student/instructor ratio was effective

I Table 23. Student Comments Regarding CCI) Training

I Exercise Materials. The exercise materials consisted primarily of each vignette's initial
instructions and training objectives, message set, SME recommendations, situational assessment
questionnaire and AAR. Students rated each of these items (except the situational assessment
questionnaire discussed below) on the Training Evaluation Questionnaire. The ratings are shown
in Table 24 and indicate that the exercise materials were rated very highly, with 100% of the
students rating the initial instructions and training objectives, AARS, and IMEX overall as
excellent. The lowest rating was given to the SME SITREP preferred solutions. Students
commented that they needed more instruction on determining the enemy's level of activity (low,
medium, or high) for the SITREP. This was the most likely source of student/SME disagreementI on the SITREPs and any future IMEX implementation should include a set of criteria for each
student to use in making this determination. Student comments regarding the exercise materials
are shown in Table 25 and again echo their ratings of the exercises. Students agreed unanimously
that they would have liked more exercises to complete which continued to increase in difficulty and
led to interaction with other students.

I How adequate were the following components ot the training programming in helping you to
improve your information management skills? I
__Mean Std. Dev.
Initial Instructions Linked to 5 0
Training Objectives

I IMEX Scenario Message Sets 4.67 .58
IMEX SME Prefead Message 4.44 .51
Solutions
IMEX Message Sunmaries 4.67 .58
IMFX Exercise Smmaries 4.67 .58
IMEX SME SITREP Preferred 4.33 .58
Solution
AARs 5 0
Overall rating of IMEX 5 0
Did the training meet the objectives? Ye 100%

I" 1Rating scale ranged from 1 (Poor) to 5 (Excellent).

Table 24. Student Ratings of Exercise Materials

I
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* Exercises should be repeated Ah a larger test beo ui Students

. Scenario materials and etcrcises were superior
I . Increase the difficulty and nurber of exercises, building on what already exists

. Add an additional exercise on basic movement (offer sive or withdrawal)

. Include Logistics reports
* Good match between training objectives and exercises
• Ability to develop picture of the battlefield provided by system is a must for current and

future battlefield.

Table 25. Student Comments Regarding Exercise Materials

I The situational assessment questionnaires are also a useful source of information in
evaluating the success of IMEX (the questionnaires are located in Appendices B - E). Since it was
desirable to develop separate questionnaires for each vignette, comparisons between vignettes are
difficult. However, students did improve across vignettes, both in confidence and response
accuracy as shown in Table 26. Students showed a 27% increase in confidence and a 21%I increase in situational assessment accuracy. This may indicate a favorable training effect of IMEX
for situational assessment; however, the small number of students (n = 3) and the fact that there
were some common questions across vignettes, prevent any definitive conclusions at this point.

_________ Practice 1 2 3Confidence 3.34 4.23 4.14 4.24
Ratingsl (.67) (.5) (.9) (.45)

% Correct 67 75 76 81
(33.4) (38.3) (25.23) (26.25)

S1Cfide ratings ranged from 1 (Not at all Confident) to 5 (Completely Confident).

Tabl 26. Situational Assessment Questionnaire Performance:
Means and Standard Deviations (in parentheses)

A more objective source of data for evaluating the effectiveness of IMEX is provided by the
student/SME agreement rate across vignettes. This information was obtained by retaining a copy
of each students feedback printout. Table 27 shows that student/SME agreement increased overall
from the Practice Vignette to Vignette 3. The most striking change is the 22% increase in
student/SME agreement regarding deletion of messages. Given that a cogent concern forI automated command and control devices deals with the potential for information overload, the
finding that IMEX may be able to teach soldiers how to effectively filter unneeded information is
noteworthy. The fact that students showed a small negative trend in SME agreement for relaying
reports down may be due to students becoming overly conservative in their report filtering.
However, this is a small trend and more data is needed for an acceptable explanation. No change
was noted for SME/szudent agreement on report reading. It is recommended that o reading be
dropped as a behavioral category since past research (see LIckteig, 1997) has shown that there is a



I
strong tendency of soldier- to open L,, reports received and this was the recommendation of the

I SMEs for each IMEX repc,.t.

Reading Post:-g Relay Up Relay Down Delete

OKI 100% 77.7i.% 95.56% 82.22% 71.11%

IA2 11.11% 15.56% 4.45%

MA3 11.11% 4.44% 2.22% 24.44%

I 1
Reading Pos'ng Relay Up Relay Down Delete

OK 100% a85.19% 100% 77.78% 85.19%

IA 11.11% 3.70%

I MA 3.70% 22.22% 11.11%

I Reading Posting Relay Up Relay Down Delete

OK 100% 82.22% 95.56% 84.44% 77.78%

I IA 13.34% 15.56% 6.55%

MA 4.44% 4.44% 15.56%

I34
Reading Posting Relay Up Relay Down Delete

OK 100% 85.71% 92.86% 90.48% 92.86%

IA 4.76% 4.76%

i MA 9.53% 7.14% 4.76% 7.14%

% Change fium Pracce to Training 3

I Reading Posting Relay Up Relay Down Delete
0.00% +7.93% -2.70% +8.26% +21.75%

I 1OK = Student and SME are in agreement

21A = Student took an napp riate Action

S3MA - Student Missed a;. Action

4 N=2, due to printer malfunctionI
Table 27. Student/SME Suggested Action Agreement Rate

I
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I The software development for IMEX was a multi-strge, collabr."adive effort descr:bed in the
previous chapter. The software A.-quaely supported ,he objective oi iMEX, training information
management skills. However, the= is much room for software modification mostly in terms of
refining parameters associated with the feedback materials and developing a more se.histicated
Coordinator's workstation for t-'aining session execution. Modifications to SEND would also
facilitate any future development of new and more complex IMEX vignettes. Comments from
students are shown in Table 28. Comments not derived from student input are reflect the
observations and rtions of the Coordinator.

mI : Add an additional numerical identifier to track enemy iconsI

N Change software to support interactive trining between students from different companies

Develop mechanism to filter redundant reports
I . Change Go/No Go" labeling on feedback screens

Table 28. Student Comments Regarding Software

I The comment regarding enemy icons stems hrom the belief of students that the current way
the CCD displays enemy icons is not optimal. When there is more than one type of enemy
specified in a report, the CC displays an icon for the first vehicle specified in the report. For
instance, if a report specifies I tank and 20 PCs, the CCD will display a tank icon with a 1 drawn
beneath it. Students requested that bcth pieces of numerical information be listed with the icon.

The second comment deals with further IMEX development. Students wanted to progress
from initial vignettes to exercises which allowed them to interactively manage traffic across
different companies. The software currently does not support the capability to Send message from,
the Coordinaors workstation to different companies simultaneously. In addition, further
dmvlopmental work would be needed to provide feedback to students on repo-rs generated online.
The fir step to this would be the development of information management SOPs which could be
entered into a data base used to evaluate onlne behavior. This will be discussed further in a
following section.

The third comment addresses the problem that one student experienced when he accidentally
deleted an overlay fron his overlay file. All of the students agreed that there should be a category
of items which when selected for deletion, results in the user being issued a prompt asking for
verification of his selection.

The fourth comment refers to the students' rem dation that a filtering mechanism be
insmented for duplicate reports. A filtering mechanism does exist which screens duplicate
= from the same originator, however, students desired a more sophisticated mechanism
whi culd screen duplicate reports from different originators or reports which varied in only

i small degrees such as a slight difference in grid location.

The final comment reflects the students' sensitivity to the use of "Go/NoGo" performance
charactrations. These labels were unacceptable, especially since no information management

I SPs currently exst to support such an "all or nothing" scoring strategy. It is recommended the
software be modified to present student/SME agreement in terms of less sensitive labels such as

I
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"'m ea o.isee" rather than "Go/No Go". Additional changes to feedback parameters are
disussed below.

Feedback Softwae. The feedback software was organized in terms of student/SME
agreement on: individual -nessages, overall exercises, and SITREPs. Additional software was
written to provide students with a printout of their perfom.-arc, to use as a reference during AARs.
Observations of the stuments as they completed the feedback component of each vignette yielded
some recommendations f-r software modifications. Two general user interface suggestions are
offered: (1) drop the paginiation button and build in a scrolling feature for each screen and (2)
highlight the bottom line of text to signal the user when there is additional information on a
following page. Additional software modifications are suggested below.

Mee(1) M =dmyon: Students spent the greatest amount of time reviewing their
performance using this option. Students took advantage of the handshaking ability of this option
which activates a report's icon on the CCD's tactical map when that report was selected on the
feedback screen. As mentioned above, an easy and important software change to implement is
changing the "Go/NoGo" student performance labels to something less sensitive such asI"AfreeDisagree". Another recommendation is to incorporate the SITREP feedback into this
option. As it stands, the SITREP feedback does not require a separate option and lends itself well
to this format.

(2) Exercise Lumiary option: Students did not use this feedback option, probablybecause the message summary option provided sufficient feedback. This option could beeliminated or modified to match the format of data presented in Table 17.

S(3) SME SIREP feedback odnion" Since the SlTREP is a report type, this option could
be incorporated into the message summary feedback option. Also, the student scoring software
should be modified to accept a range of values for the specified FLOTs. Currently, any deviation
from the SME FLOTS results in a "NoGo" for students. This was dealt with by including a textual
explanation in the SME feedback explaining that values close to the SME ROTS wer- considered
"Gos". However, the optimal solution is a software modification to avoid unnecessary negativeI ~feedback.

(4) Feedback nrintouts: The printouts presented to each student prior to the
Scom m encem ent of a vignette's AAR were largely ignored. Students preferred to refer to "he,.r

feedback screens for an accounting of their performance. In cases where the monitors would be
available, this would be the preferred mode for all performance feedback. Further, "buffer jams"
occurred when multiple students activated the printer at very close intervals. Given that theIots were largely unused, it is recommended that they be presented in a take home package
when a printer is available. Otherwise, the printouts could be eliminated with no negative ainimg
effect. Recommendations are offered below for the developer who wishes to continue usingIprintouts as a source of feedback.

. The first part of this feedback presents reports in terms of inappropriate actions (IA), missedSactions (MA), and oks (OK) (see Table 22). For instance, a student receives an IA if they posted a
report counter to the SME's recommendation. However, if they failed to post a repr.,rt that the
SME recommended to post, they received an MA. This labeling scheme becomes cumbersome toI interpret. An alternative way to present the data would be to replace IA and MA with easier to
interpret symbols such as "+" and "-". A student would receive "+" if they committed an action
not recommnded by the SMEs and" "if they omitted an SME recommended action.

A secord recommendation is to eliminate the "Read" column of the feedback. As mentioned
earlier, soldiers have a heavy predisposition toward opening all received reports. This matched

I
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100D% with SME behavior, tlerefore, it appears that this category offers little potential for shaping3 infomationnanagement str.egies.

The second part of the feedback matches the format of the exercise summary option.
Breaking the feedback down by report type is of little interest unless training objectives are directed
at report type. This feedback could be eliminated without negative training effects.

The printouts were useful to the Coordinator in that they provided a permanent record of
training performance for each student Related, at a minimum software should be written so that
the information from the printouts is written to a disk. The preferred format for the data would
allow for easy importing to data analysis software,

Coordinator's Workstation. Software for the Coordinator's workstation should be
developed to provide the option of menu driven control of the exercises. Currently all exercise
control is accoplished through manual input of sometimes extremely lengthy command lines forI each workstation. Different commands require access to different directories, requiring some
understanding of the UNIX system. While the Coordinator would still require the ability to
interact with each workstation individually, the workstation should have as a feature one window
which controls all workstations and includes a menu with exercise control feature selections such
as "Bring up IMEX student workstations", "Bring up IMEX Coordinator's Workstation", "Print
innovate file", etc. The feature selection button for the startup of the student workstations should

I also activate the appropriate checkpoint file and place each student's own vehicle icon in the correct
location on the CCDs tactical map. Besides decreasing the probability of input errors, these
m ifications would make the wrkstation much easier for novice and short-term users.

I SEND3 . SEND should be modified to allow bundling of messages from different echelons
into one vignette file containing a radio net field for each report. Otherwise, the correct CCD
default route will not be presented to the user when he chooses to relay a report. This is a problem
when a developer wants to place reprts from different echelons into one vignette file and the
interval of reports is a variable as well as the order in which the reports are transmitted. The

u for this problem should not be considered a long-term option as it is time consumingI and it would seem that the software fix would be straightforward given that radio nets can be
specified within session files. The workamround entails splitting the vignette file into separate files,
one for each radio net (Company and Bn). Then, reports within each file are given intervals basedI on the order in which they should be transmitted (occasional timing problems still occur). These
files are then bundled into one session file.

Another suggested modification of SEND deals with the creation of text files. Training
objectives, direct finsuctions, OPORDs, and SME rationales were built using SEND. While it was
desirable to keep text files brief, SEND has a limit of 1024 characters for a single text file which
greatly constrained the presentation of some training materials. This modification was beyond the
scope of the current Pro 's resources, but is recommended as a high priority change for future
training development effots.

This tryout of IMEX has provided support for the SME recommendations offered toU students. However, information management SOPs must be developed and validated before the
IMEX program can be considered complete. As a start, it is recommended that additional tryouts
be conducted to validate the SMB recommendations and begin the development of information
m8agement SOPs. One approach to the development of SOPs would be to develop a data base of3 student rfmmance, working toward a comptrhensive source of information which could be used
for the d ~ tof an expert system.

I
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I The IMEX training pf--mman provides a sound basis for refining training technologies for the
CVCC systems aimed at information management skills; however, several modifications to the
program could enhance future training. First, future extensions of IMEX might require the
capability for workstations to role-play company commanders of several companies, interacting
with each other on a Battalion net and with subordinates on a Comany net. Providing feedback
aimed at reports generated online wculd require the development of an expert system based upon a
valid set of information management SOPs. The development of scenarios and softwaresupporting online student to student uneraction would add increased complexity and realism to the
exercises. This was a consistent recormmedation offered by the students.

Second, since all of the IMEX vignettes were defensive, additional scenarios could be
developed based on offensive operations or more specialized situations such as a counterattack,

I attack, or delay missions. Related, the IMEX software currently does not allow for POSNAV or
mutual POSNAV input to a student workstation. This would be a desirable change if students
interacted with each other and/or scenarios requiring vehicle movement were developed.

Third, multiple levels of SME feedback could be made available to the user. For instance,
"key terms" in a SME rationale could be presented in boldface. Students could have the capability
to select any key term associated with a rationale. This selection would activate a second level of
detail linking the key term to the SME rationale.

This implementation of IMEX has demonstrated the value of the DIS environment forI innovative training uses and paved the way for future development that should be further pursued
by the training and development community. While IMEX is focused on the CCD component of
the CVCC system, other test and evaluation or training facilities concerned with trainingI informtion magm t skills may tailor this approach to suit their needs.

I
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